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The “Convertaplane” 
Half Helicopter and 
Half Airplane 


See Page 39 
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| ERE F \50 Power 
CROSCOPE 


TWILL jak 


Here's a fine, complete microscope for you FREE. This superior in 
magnifies 150 times, and is all ready to use at once. Substantially 
this wonderful microscope rests in a large base, has a tilted stand, 
adjustable mirror. It has powerful lenses, with focusing adjustment, 
lifetime microscope also comes to you with polarized caps, glass 
and d'rections. These features make microscopy as simple as ABC and as 
as possible. There is nothing to put together, and nothing to assembie. It isd 
pletely equipped. Everything packed in a neat, sturdy corrugated container, 
marvellous microscope reveals to your fascinated 
eyes t'cusards of nature's hidden secrets and 
wonders of living things—insects, microbes, 
foods, minerals, etc.—beautiful, 
monstrous, strange and bewilder- 
ing . . . Study these thousands of 
objects by turning on them this cinating creatures in the 
150-power microscope—perform Look at them in ? 
simple and startling experiments pictures. Read about them 
on them, and become the envy of | entertaining stories, 
your friends. S - climbing crabs that 
This whole outfit made in U. S. A. cocoanuts. Terrifying 
—complete microscope, _ slides, that chase men and ani 





THRILLING MYSTERIE 
OF LIVING WONDERS 


Call the roll of the most 
MAGNIFIED 


PACKED WITH 1,000 PICTURES 


This sensational volume is easy 


to read, thrilling to follow, 


DRAGON FLV S 
fYe 


simple to understand. Photo- —s 


graphs explain the text, picture- 
diagrams illustrate the stories, 
and pictorial life-stories sim- 
plify the exciting information. 
There are dozens of absorbing 
chapters on thousands of ani- 
mals, plants and human life. 
Hundreds and hundreds of pic- 


tures of every kind and size, 
and even wonderful panoramic pic- 
tures OVER A FOOT WIDE. Learn 
nature and science the quick, now, 


easy, picture-story way. Your friends will soon be as!un- 


polarized caps, and directions—are 
yours ABSOLUTELY FREE .. . while 
the supply lasts . . . by quickly ac- 
cepting our amazing offer on the 
big, miracle-book of science and 
nature, WONDERS OF LIVING 
THINGS. 


THE MIRACLE WORLD 
OF ALL LIFE 


When you open this BIG MIRACLE 
BOOK full of exciting pictures, you 
enter at once into the adventurous world 
of living nature. Here are MARVELS 
of human life. WONDERS of animal 
life. Here are strange MYSTERIES 





Dragons of Komodo whe 
through metal, Innocent 
ing flowers that trap 
and eat them. Fish that 
flies for food by spitting @ 
them out of the water. 
killer whales that sh 
huge whales 100 times 
size. These are just a fw 
the mysterious creatures 
you look at and read 
Just a few of the thou 
reading thrills which 
the LARGE, PICT 
PACKED pages of this mir 
book of science and 





ished by your immense knowledge. Everyone will admire of plant life, WONDERS of animal life. Here are 
you. 4 strange beasts from the polar regions, fascinating 
fish from the bottom of the sea, amazing birds from 


distant skies, and curious animals from the jungles 
co IG F of Asia and Africa. Here are THOU- 
SANDS OF THRILLING STORIES about 


them, all true, all instructive and 
EXAMINE IT FREE f 


all in BIG PICTURE-CROWDED 
PAGES 
if you send for the big WON- 


DERS OF LIVING THINGS SEN D NO MONE! ; 


immediately, you will receive 
FREE with your order the 

METRO PUBLICATIONS, Dept. 214-F 
50 West 17th Street, New York 


150-power microscope pictured 
above together with polarized 

Send me a copy of WONDERS OF LIVING 
also include my complete 150-power 


caps, glass slides and direc- 
tions, You will be overwhelm- 
ingly delighted, but if you're 

not you may return them for 

full refund within five days. outit with this order, I will pay postman $1 
THIS BIG FREE OFFER IS postage on arrival. If I am not satisfied I mal 
LIMITED to the supply of them within five days for full refund 
microscopes available to us. 

Due to war conditions, we can- 
not guarantee this for very 
long. To avoid disappointment, 
ACT WHILE THE SUPPLY 
LASTS. Send no money. 
RUSH COUPON TODAY. 


METRO PUBLICATIONS 
50 West I7th St., New York 


ADDRESS 


© Check here if you are enclosing $1.98, thus 
mailing costs (same guarantee). 


Canadian orders $2.50 in advance 
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TECHNICAL COURSES 


Air Conditioning 
Schools 

Air Conditioning 
Heating 

Plumbing 
Refrigeration 
Steam Fitting 


Chemistry Schools 
Chemical Engineering 
Chemistry, Analytical 
Chemistry, Industrial 
Chemistry, 

Mfg. Iron and Steel 
Pulp and Paper Making 


Civil, Architectural 
ond Structural 
Engineering Schools 
Architecture 
Architectural Drafting 
Bridge and Building 
Foreman 
Bridge Engineering 
Building Estimating 
Civil Engineering 
Concrete Engineering 
Contracting and Building 
Highway Engineering 
Retail Lumberman 
Structural Drafting 
Structural Engineering 
Surveying and Mapping 


Electrical Schools 
Electrical Engineering 
Electric Wiring 

Gas and Electric Welding 
Industrial Electrician 
Lighting Technician 


Power House 

Practical Telephony 
Radio, General 

Radio Operating 
Radio Servicing 
Telegraph Engineering 


Internal Combustion 
Engines Schools 
Automobile Technician 
Aviation 
Diesel—Electric 

Diesel Engines 

Gas Engines 


Mechanical Schools 
Airplane Drafting 
Foundry Work 

Heat Treatmentof Metals 
Inventing and Patenting 
Machine Shop Practice 
Mechanical Drafting 
Mechanical Engineering 
Metal Pattern Drafting 
Mold Loft Work 

Reading Shop Blueprints 
Sheet Metal Worker 

Ship Drafting 

Ship Fitting 

Shop Practice 

Steel Mill Workers 

Tool Designing q 
Wood Pattern Making 


Railroad Courses 

Air Brake 

Car Inspector 

Locomotive Engineer 
Locomotive Fireman 
Railroad Car Repairer 
Railroad Section Foreman 
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TRAINING 


FOR SUCCESS IN MODERN 
BUSINESS AND INDUSTRY 


Steam Engineering 
Schools 

Boiler Making 
Combustion Engineering 
Engine Running 

Marine Engines 
Petroleum Refining Plant 


Steam Electric 
Steam Engines 


Textile Schools 
Cotton Manufacturing 
Textile Designing 
Woolen Manufacturing 


BUSINESS and ACADEMIC COURSES 


Academic Schools 
Arithmetic 

College Preparatory 
First Year College 
High School 

Higher Mathematics 
Illustrating 


Business Schools 
Accounting 

Advertising 

Bookkeeping 

Business Correspondence 
Business Management 
Cert. Pub. Accounting 
Commercial 





If you can read and write, 
and are willing to study, 


WE CAN TEACH YOU! 


@ Special service and atten- 
tion are always given to the 
student who may need extra 
help in order to understand. 


r 
+ 
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(W rite above Tech 


Cost Accounting 
Foremanship 
Salesmanship 
Secretarial 
Stenography 

Traffic Management 


Civil Service Schools 


-City Letter Carrier 


Post Office Clerk 
Railway Postal Clerk 


Language Schools 
French 

Good English 
Spanish 





The successful man DOES today what the failure 
INTENDS to do tomorrow. Mail this coupon NOW! 


INTERNATIONAL CORRESPONDENCE SCHOOLS 
Box 2322, Scranton, Penna. 


Please send complete information on following subject: 


cal, Business or General Educational Subject 


REASONABLE TERMS 
MAY BE ARRANGED 
Mail coupon and we 


FREE! will send you free 


sample lesson in Aircraft 
Hydraulic System! 


in which you are interested.) 
Name___ 
Address 
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—* Se 


Employed by__ 








Present Position____ 
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On the Cover: The first published Kodachrome of Gerard Herrick's Con- 
vertaplone, the amazing new aircraft which is considered by many the lead- 
ing contender for the title of Family Plane of the Future. For its inventor's 
story about the Convertaplane, see page 39. Kodachrome by Norman C. Lipton. 
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THE MECHANIX ILLUSTRATED 
ADVISORY INVENTIONS BOARD 


WILBUR SHAW 
Noted automotive engineer and 


nventor 


CLYDE PANGBORN 


Aviotion pionee 


DR. LOUIS D. CLEMENT 
Noted physicist, chemist and 


inventor 


SIR HUBERT WILKINS 


Scientist and explorer 


DR. JAMES L. CLARK 
Explorer and Assistont. Curator of 
the Americon Museum of 
Neotural History 


LT. COMDR. BOB BARTLETT 


U. S. Novy 


ROBERT COLES 


Noted astronomer, Assistant 
Curstor of the Hayden Planetarium 








NEXT MONTH! 


Are you planning to take a vacation this 
year? If you are, you're probably worried 
about obstacles like gas rationing and the 
rubber shortage, and may feel that you'll 
have to stay somewhere pretty close to home. 
But you don't! In next month's MECHANIX 
ILLUSTRATED you'll find complete informa- 
tion on the most interesting and unusual vaca- 
tion trip you ever heard of—the kind of trip 
you've always dreamed of making some day. 
And you don't need an automobile for it at 
all! So before you settle the plans for your 

acation this year be sure to read You Can 
Go Canoe-Camping in the July MECHANIX 
ILLUSTRATED 
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How to Train at Home and Win 


RICH REWAR 
IN RADIO 


Here’s your chance to get a go¢ d other Radio de velc pments will open 
fter the war! This is the sort of 
opportunity you shouldn't pass up. 








job in a busy wartime field with a 
bright peacetime future! There is 
a real shortage today of trained Many Beginners Soon Make $5, $10 


Radio Technicians and Operators. a Week in Spare Time 















So mail the Coupon for my FREE There’s probably an opportunity right 

{ Wluctrat i >7x7 in your neighborhood to make money in 
64-pi age, ilustrated boc x. Wa oo a me fixing Radios. I'll give you 
RICH RE WARDS IN R ADIO. # : at has started h dreds of 





a week 
after enroll- 
something 


It describes many fascinating types extra 
Radio jobs; tells how you can ing. T1 t 
train for them at home in spare jyecent market for technical books — 
time ! courses. It has been tried, tested, de- 
veloped, perfected during the 28 years 

" am ne ave } n audio 

More Radio Technicians and sheandepnathen ere hee 
Operators Now Make $50. =A Great School Helps You Toward National Radic Institute 

Week Than Ever Before the Rich Rewards in Radio Established 28 Years 
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The shortage of can: Throughout your training, the staff 
R T 6 ee nd resources of the world’s largest ! Trained These Men 
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‘ Ar ntirely " for Radio | e 
and Na I entirely _ ‘ NA 1 has ee _ repaired some Radio sets when 
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or it at dent, "Dep 't. 3FH, National Radio Insti- FOR VITAL 
for your tute, Washington, D RADIO JOBS 
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J. E. SMITH, President, Dept. 3FH 
National Radio Institute, Was hington, BD. c. 
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FREE TRIAL LESSON 
proves you can learn quickly 


Right 7. er better pay and an NATIONAL GRADUATES 


assured fu n most Ly ere ssive of 

trades RADIO Yo your pees = WIN 600) 

job and learn RaiioNie S—th ne' D POSITIONS 
miracle industry including Radio, Elee- ete wisx 
tronics and Television. “th 


ve bee - in the broad- 
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MAIL COUPON — THE START TO SUCCESS 


y National Schools, Dept. MI-6 
¢ 4000 So. Figueroa, Los Angeles, Calif. i 
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1 portunity Book, with full details about how | CAN become 
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O YOU ever get the “brush-off”? Do girls ever tell YOU “they have 
a headache”—and then the headache turns out to be another date? 
Well—girls just seem to prefer going out with a husky, muscular HE- 
MAN! And if you want to start building a HE-MAN’S body for YOUR- 


SELF, just listen: 


Give Me Just 15 Minutes a Day—and I'll 


I can show you dozens of pic- 
tures of skinny, scrawny weak- 
lings that I've: helped to become 
brawny, big-muscled supermen! 
I'll show you a picture of myself 
at 17—a spider-legged, sparrow- 
chested specimen—and then com- 
pare it with this picture of me 
today! What I did for those other 
men—and for myself—let me 


PROVE I can do for YOU, too! 


I can begin showing you RE- 
SULTS the very first week. 
REAL results, MUSCLE-resilts. 
You'll soon have INCHES of 
powerful muscle along your arms. 
Broad, powerful shoulder fusky 
chest. Strong, mu 






rs. 


1 
. - 
Cie gC back 


whole system so full of new 
vigor and vitality th you 
SELF! 1 
How Can I Do It? ! 
In just 15 minutes a day, I 
right in your own room, my J 
method of “Dynamic Ten- | 
sion” will start molding your body 
into rugged health and strength 


“Dynamic Tension” is nature's 
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g, ridged 
91) mach-—lewe Stkhna wm LAS, Dept. 66, 115 
pee L nang ~~ geil Titan lithe and East 23rd Street, 
springy. rll give you a firm, New York, N. Y. 
vise-like grip. l'll fill your ee ee ee ee eee — 


won't even KNOW YOUR-  U; 


PROVE ! Can Make YOU a NEW MAN! 


own body- 

building ™ 

system. No 

apparatus, or artificial muscle-makers. 
Before long you'll be using “Dynamic 
Tension’ unconsciously during the day 
—walking, bending over, while sitting 
down, resting—to build muscle and 
vitality! You'll be using the muscle- 
power you have NOW to build the 
muscle-power you WANT to have! 


SEND FOR FREE BOOK 


Send coupon below for my big, 48-page 
illu “Everlasting Health 
and Strength.”” Over 2 million men have 
ris book. I tell you what “Dynamic 
sion” can do, then in nearly 100 
res I SHOW you living PROOF of 
what it has done 
for otherst Send 
1 today! Ad- 
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CHARLES ATLAS, Dept. 66 
115 East 23rd Street, New York, N. Y. 

I want th wf that your system of 
“Dynamic Te will help make a New 
Man of me husky body and 
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AT THE SAME TIME 


Before you are 18, MAKE YOURSELF THE KIND 
OF MAN THE AVIATION INDUSTRY OR THE 
AIR SERVICES WANT... THE KIND THEY 
CANNOT DO WITHOUT... so you can AD- 
VANCE RAPIDLY. Since 1929, Curtiss-Wright 
Tech has been specializing in modern and pro- 
gressive training for Aeronautical Engineers and 
Master Aviation Mechanics. (No flying involved.) 
Write for full information. Include name, address 
and date of birth. os MI-6 


<URTISS WRIGHT 
TECHNICAL S, INSTITUTE 


GRAND CENTRAL AIR TERMINAL 
Glendale (Los Angeles Co.) California 


Hish School faree 


ELM Many Finish in 2 Years 


Go as rapidly as your time and abilities permit. Course 
equivalent to resident school work— prepares for college 
entrance grams. Standard H.S. texts supplie dd Diploma z. 
Credit for H jects already completed. Single subjects 

sired. High se hoo! y educetic on is very important for advanceme +, te 
business and industry and socially. Don't be handicapped all your 
life a High School graduate. Start your training now. Free 
Balletin on request. No obligation. 


merican School, Dpt. HA28. Drexel at 58th, Chicago 


ia YOU WEAR THIS SUIT 


and Make up to a in a Day! 














me_send fine tail 
| FREE OF ONE "PENNY. Cost. Just } 
and show the suit to your friend , Foy up to $12 ina day 
easily. No experience—no house- to- house naan 


mecessary. Big opportunity for you—ful! or spare time 

SEND FOR SAMPLES— FREE Ay Cont 
Write today fo . va ACTUAL SAR pa re 
money getting 


Fe 
J. ‘TCottin, PROGRESS 1 TAILORING €o:, 658" South 





etc. Send 


mo 
Throop Street, Dept. T-302, | ‘Dept. T-302, Culeaes, Ulinois 


Quick! Get into 
DRAFTING now 


Learn At Home From An Engineer 
With industry working feverishly—the field 
for DRAFTSMEN is bigger than ever! Get 
into a better job with more pay and fas- 
cinating, pleasant work. I will train you 
at your home in your spare time until you 
are holding a better paying position as 
Draftsman. My practical training in draft- 
ing also includes a working course in Indus- 
trial Designing valuable on new products, 
4 - ai, improving, restyling and modernizing—all 
including —s extremely important and profitable to 
nee—furnished free Graftsmen. Write for full illustrated de- 
with course. tails and booklet. Give your age. 
ENGINEER DOBE, Division A474 Libertyville, Ulinois 
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MoToR’s Famous FACTORY SHOP MANUAL Gives You 
81 ALL Basic Service, Repair, Tune-Up, Adjustment, 
82 Replacement Facts on Every Car Built Since 1935! 


ERE, in one BIG 600-page uals, published by them for the 
H volume, are the repair exclusive use of their dealer it 
u need to know about instead of 150 different books 
5 ‘ “ “ look through, you have only 
Just look up the job, the 
the make, and go to work! 
quick index giv you the 
and the job instantly, The r 
instructions and detailed pictures 
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Right now—to see how this motive Business Magazine 
book can help you get at each 


zs — job ¢ er, do it better, and 
Just Like 150 Official finish up with it faster—send MVEA Ma a Ad) 4 tee TPE 
e the coupon below for a FREE 
- Manuals All in One Book! EXAMINATION of MoToR’s 
73 uae FACTORY SHOP MANUAL. 
MoToR* FACTORY SHOP You don’t have to pay a nicke 





MoToR Book Dept., Desk 36, 572 Madison Ave., New York, N.Y. | 
Rush to me at once MoToR’s Factory Shop Manual. 

If O.K., I wil t $ and $1 monthly | 
y charge with final 
e I will return book 

cash with order) | 





83 \NUAL contains all the essen- if this examination doe t 
t yrmation from manufac- convince you that the manual 
ture own shop procedure man- is everything we say it is! 


for 4 month 
5 





payment ($5 
in 7 day 
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| 
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22 yhen the postman brings your copy of the FACTORY SHOP e ‘ 

<s n \NUAL, go over it yourself, carefully. Actually try it out on a : ae | 
on shet stre-to igh jobs. See for yourself how its quick index, easy in- Employer 

31 structions, and clear pictures can save you time, trouble, money — ‘ bBuhiw 
—how the book can pay for itself the first few days you use it! SAVE 35c SHIPPING CHARGE! Check here 

47 = - -_ you're thoroughly satisfied with it, return the book in senep-enbes ") WITH c col mapon. We. ~ yO > 380 

: 7 days and pay nothing. For YOUR free examination copy—send —— baa phe packin = Bes oe - on Bm | 
the coupon, without money, TODAY! Address: MoToR Book De- ilege applies ~~ - Same 7-day re — 

41 7 tment, Desk 36, 572 Madison Aver ue, New York City. i a a 
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Conducted by 


JOSEPH H. KRAUS 








Mr. Kraus has been giving advice to inventors for more than 20 years. He will attempt to answer as many letters 
from inventors as possible in his column each month. Mr. Kraus will "call his shots as he sees them" in this column. 
Thoroughly versed on inventions and inventions procedure, he will never, under any circumstances, disclose any 
valuable secrets. He cannot answer questions relating to patent law. For such information, the Editors suggest 
you communicate with any one of the patent attorneys who advertise in MECHANIX ILLUSTRATED. 


Radio Switching Mechanism 


Bruce Mason, Atoka, Okla., states that he has 
a device which will turn on a radio set auto- 
matically when a signal is transmitted from a 
broadcasting station. He believes that this will be 
particularly serviceable for police cars which 
could leave their radios turned off. The sets would 
be turned on again automatically directly fron 
the transmitter. He wants our opinion. 

ANSWER: working 
upon this idea. Some of them have designed equip- 
ment which permits a police station to single out 
one from all other patrol cars and transmit a mes- 
sage to that car o7 ly. However; the mechanisms 
which we have seen so far are extremely delicate 
and sensitive. They are not particularly suitable 
for the rough treatment to which they would be 
put. 


If the mechanism you have designed 


Many inventors have been 


is rugged, 
simple and economical it would be of great value 
not only to police but also for use on tanks, ships, 
planes and for air raid wardens and home radio 
sets which could be turned on automatically from 
a transmitter in the event of an 
portant announcements. 

We believe that the general scheme is 
valuable indeed and would recommend that you 
proceed further on condition that the equipment 
will do what you claim for it. You do not include 
details of the mechanism and consequently we 
cannot be more specific. 


alert or for im- 


most 


Rotary Gasoline Engine 


Othalen M. Stevens, Belle, W. Va., says that he 
has completed a design for a gasoline engine which 
eliminates connecting rod and crank shaft and in 
which the piston travels through a 360-degree 
circle. He asks us whether we think this idea is 
valuable. 

ANSWER: Again we must advise that unless suf- 
ficiently clear illustrations accompany a sugges- 
tion it is impossible to comment specifically. 
Rotary gasoline engines have been designed. Gaso- 
line engines without crank shafts in which the 
piston travels through a 360-degree circle have 
been demonstrated and manufactured commer- 
cially. 


12 


Maybe your idea differs in some details from 
some of the mechanisms which have appeared or 
been patented. On the other hand, your design 
may be much inferior to them. We can give you 
no further advice without complete specifications. 


Variable Speed Gear 


William Wilson, Cincinnati, Ohio, submits a de- 
sign for a variable speed gear which permits of 
speed changes from neutral to top speed by the 
operation of only one lever. 

In accordance with our established policy of 
not disclosing the details of any item we believe 
holds promise, the details of this mechanism are 
not printed here. 

ANSWER: We would recommend that you have 
a patent search made on this variable speed gear 
immediately. We do not agree that such a mechan- 
ism will find use in the automobile of the future. 
We believe that other forms of drive probably 
will be substituted for gears. Nevertheless, there 
cre many other motor-driven devices which would 
be benefited by the use of a gear mechanism simi- 
lar to your design 

Before you apply fora patent, we would recome- 
build a model of this unit and 
eliminate the “bugs” which we feel sure you will 
find in developing this mechanism. The worst one 
will be in maintaining a point of neutrality and 
insuring perfect meshing of the gears as the lever 

manipulated, 


mend that you 


Toothpaste Dispenser 


Frank W. Boal, New Castle, Pa., writes: “You 
say that a practical, molded toothpaste dispenser 
would find a ready market (MecHanrx ILius- 
TRATED, February, 1943). I have had such a device 
in mind for the past two years but thought it was 
just a brain storm. Your comment inspired me to 
submit these plans for an opinion.” 

Then follows a description which is made clear 
in the reply. 

ANSWER: Your design of a toothpaste dispenser 
falls far from the mark. You make it necessary to 
screw a new toothpaste tube into the fitting at 
the bottom of the dispenser. Then, the operator 

[Continued on page 152] 
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In War and 


ON—today's inventions are tomorrow's 


Peace Is Coming 


Factories now converted to War Pro- 
duction for the duration are already 
buying new inventions. They must 
take up NEW IDEAS in order to 
continue in business when the war 
ends. That’s the time when new 
improved articles will be rushed onto 
the market and the lucky patent 
holders will reap the profits. 


® IS THE TIME TO PATENT 
YOUR INVENTION 
No matter who you are, where you are 
—no matter what your invention is, 
NOW is the time to apply for a patent. 
By delaying you may not only lose 
your rights, but you may miss some 
immediate opportunity of mak- 
ing money. When a house is burn- 
ing down, it’s too late to get fire 
insurance. When a market al- 
ready exists for your invention, 
then it may be too late for you 
to apply for a patent, 
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Your country—in fact the whole civilized world— is in crying need of new ee 

ideas—these new ideas, YOUR IDEAS, must lead not only to victory in war r~ | 

but to prosperity in the peace which will inevitably follow. TIME MARCHES 
«* 


perity and readjustment will demand the creation of thousands of simple 
things that will win recognition—perhaps wealth—for you. TIME MARCHES 
ON and you march with it—or it passes you by. 








in Peace 


+, 


N4 
Ny 


craftsmanship, and post-war pros- 


A PATENT NOW MEANS 
POST WAR PROFITS 


Remember that you can sell your pat- 
ent rights now, regardless whether or 
not your invention can be made and 
marketed for the duration, because 
manufacturers are buying patents today 
in order to have new merchandise on the 
market as soon as priority restrictions are 
removed. Remember, too, a Patent is good 
for 17 years. So get the FACTS by writing for 
our free “Patent Guide”. Be safe—not sorry! 


THIS 48-PAGE BOOKLET FREE 


Our free ‘‘Patent Guide’ gives you 
all the information you need to 
know about protecting your in- 
vention. Send for your FREE 
copy today. This step costs you 
nothing, yet may be vital to your 
success. Remember—in Patent 
matters ACTION is IM- 
PORTANT. Delays can be costly. 
Mail the coupon in an envelope, 
or paste it on a penny postcard 
NOW to CLARENCE A, 
O'BRIEN & HARVEY 8B. 
JACOBSON, Registered Patent 
Attorneys, 33-F Adams Build- 
ing, Washington, D. C. 
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CLARENCE A. O'BRIEN 
& HARVEY B. JACOBSON 


Registered Patent Attorneys, Adams Bidg., Wash.,D.C. 


CLARENCE A. O'BRIEN & HARVEY B. JACOBSON 
Registered Patent Attorneys before the U. S. Patent Office 

33-F Adams Building, Washington, D. C. 

Please send me your 48-Page “Patent Guide for the Inventor” 


and your specially prepared ‘“‘Record of Invention’ form FREB. 
This request does not obligate me 


Neme 
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CHIPS fromthe 
EDITOR'S 
WORKBENCH 





Turnabout 


OR years MI has been awarding Editor’s Work- 

bench Certificates of Merit, along with cash 
prizes, to readers whose handiwork was worthy 
of encouragement by reason of its excellence. 
During all this time the award traffic was strictly 
one-way, that is, nobody ever gave us anything. 

We're happy and proud to report that we've 
finally been appreciated, and by none other than 
the United States Navy. The Navy has presented 
us with the Award of Merit which you see re- 
produced below. It came as a complete sur- 
prise, because we had thought of our co-operation 
in various ways with the Navy as merely an en- 
joyable duty to our country in time of need, with 
no idea of reward or particular recognition. We 
want to thank the Navy Department and Admiral 
Moreell, and ask them and our readers to forgive 
us if we seem to be strutting a bit. Under the 


circumstances, it’s only natural. While we think 
of it, if any of you would like to see the original 
certificate just drop up to our offices in the Para- 
mount Building, New York City. We'll be proud 
to show it to you. 


Contest 


AS THIS is written, entries are still pouring in 
*™ for our Buildwords contest. When the last 
entries are received, the judges will go to work 
to pick the winner of that Aeronca Defender 
Trainer airplane—or the $1,500.00 in War Bonds. 
Since we extended the deadline for entries an 
additional 15 days this year, because of the diffi- 
culty of getting magazines on sale at newsstands 
on time, announcement of the prizewinners 
probably will be made somewhat later than 
usual this year. We will make a sincere effort to 
announce the prizewinners in our next issue— 











BEN MOREELL 

Rear Admiral, Civil Engineer Corps, U. S. Navy 
Chief of the Bureau of Yards and Docks 
Navy Department, Washington, D. C. 


ISSUED MARCH __26,__ 1943 





AWARD of MERIT 


THIS CERTIFICATE IS AWARDED TO 


MECHANIX ILLUSTRATED 





IN ACKNOWLEDGMENT OF PATRIOTIC CONTRIBUTION TO THE WAR 
EFFORT IN OBTAINING THE ENLISTMENT OF RECRUITS FOR SERVICE 
IN THE CONSTRUCTION BATTALIONS OF THE UNITED STATES NAVY 
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AT LAST! A deZof electrical books written in clear, plain, 
° ” “ lf PD ”§. / 
nk on e 
nal " a 
ra electrical protlems easily ! 
a THESE BOOKS 
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to eee 
a : 
3 big volumes. 8'2 by 11 inches. Hundreds of subject listings in handy index. Hundreds 
of pictures and diagrams. Handsomely bound in Harvard red and Gold Leatherette. 
—— 
SEND NO MONEY! .izcicsacveminncens 
SPECIAL OFFER—GET . written lessons or examinations or tests 
1 to be sent in. You study at home when 
BOOK OF 150 SHOP PRINTS COUPON BRINGS COMPLETE SET! you have the time and it will always serve 
Now at last, it’s easy, practical to get asa reference set when you want to look up 
a knowledge of Electricity at home. any electrical problem. 
\ Whether you want to learn Electricity or 
whether y« — now doing electrical work, FREE WITH ENCYCLOPEDIA 
you need these bi One ag! of personal technical service 
AUTHORIT ATIVE. “PRAC TIC AL—Pre- by mail. IF YOU ACT NOW, we'll include 
\ WITH YOUR P ared by experts. Used reg ilar); on the job a Certificate entitling you to 1 year of 
REFERENCE hundreds of E SCECIANS, SESVICe MER, Technical Service by the Coyne staff. 
- |, é as COMPLE Every 7 DAYS FREE EXAMINATION 
subjec irly indexed so you 1 can find tee don't have to risk a penny. To get 
el ation you want in a hurry your set promptly, just mail coupon. Ex- 
amine the three big v« lumes for 7 days. If 
RADIO-— -TELEVISION and at the - of that time you don’t agree 
they're the best rections mag set 
ELECTRONICS Included {0° 7. (°c best eric ricat teenie re 
Covers E VE RY THING EI LECTRICAL turn the books ar 1 YOU wo N’ T OWE ! 
from! - tems 1 CENT. If you decide to keep them, if 
at send $1 95 after 7 days and then $2.00 a 
a er: mics, < ot month until the advertised price of $13.95 
j refrigeration, Diesel electricity phones, is paid. We pay = | charges, 
ne : # Cte. cas also tnctudes Radio aa Tele. Mail the coupon m ACT TODAY! 
“+ ae vision. Tt s how to build, fo= —— oo oe oe oe oe Se eee eeeeee2e228828224 
t t ry Electr —— troubleshoot, make re- H.C. LEWis Presicen 
Just w eve ectrician wants! | trou 100t, ms ; | COYNE ELECTRICAL SCHOOL 
Get = a pairs. Easy-to-understand § 509 S, Paulina St., Dept. A3-K1, Chicago, II. 
-_ x wind- hy — I ELI how each job Send me the big 3-volume NEW EDITION Coyne FPtec- 
ings, 1 ) 150 full-page s done. Plet of pic- § trical Reference and Instruction Encyclopedia, and 150 
, . si tures and simple diagrams § Coyne Shop Prints FREE. Within 7 days after receiving 
bs . S very typ SHOW how it's done. § the books, I'lleit her return them or send you $1.95 and then 
of job. W 1 cost ast $10 if you Yo R ELECTRICAL § $2 a month until the total price of $13.95 is paid. We pay 
bought thes prints sey rately. Now AND RADIO Ql ES- § the shipping charges. 
yours FREE with big 3-volume | TIONS answered quickly, 8 NAME..........ccccccccccccscccccccccecccccccecece 
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Learn at Home-Many Make'0 a Week 






Mail the Coupon for my FREE, 64- Dage. illus- 
trated book, “Win Rich Rewards in Radi It 
de es Many fascinating jobs Radio offers, tells 


J. €. Smith, Pres. how ‘You can "train at home in spare time! 
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National Radio Institute. Washington, DB. C. 
1 ail me FREE, witho it Obligation, your 64-page book, ‘*W 
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CAREER 


Start Now, Learn Oil Painting at 
Home by New Easy Stuart System 


Previous art training or- talent NOT necessary. 
This Stuart System is radically new and simple. 
It will REALLY TEACH PORTRAIT PAINTING. 
Cost is unusually low. Write for free booklet 


now! 
STUART STUDIOS, Room 206 
121 Monument Circle Indianapolis, Indiana 











Get this Handy ORIMITE 


Ohms Law Calculator! 









Figures Ohms, Watts, 
Volts, Amperes— 
Quickly, Easily! 


Solves any Ohm's 
Law Problem with 
one setting of the 
slide, Requires no 
slide rule knowledge. 
All values are direct 


reading. Scales on two sides 

cover the range of currents, resist- 

ances, wattages and voltages commonly used in 
Radio and Electrical Work. Size 4%” x 9”. 


Send only 10c In coin to cover cost of handling. 


OHMITE MFG. CO. 4979 Flournoy St, Chicago, iL 
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Editor’s Workbench Chips 





but we cannot promise that the judging will be 
completed in time for the deadline of that issue. 


Ticket To Tomorrow 


ECAUSE of the paper shortage, fewer copies 

of Mecuanrx ILtustratep are being printed 
Because of transportation difficulties, MI is ap- 
pearing on the newsstands late, in many cases, 
each month. As a result of these wartime upsets, 
many of our readers are unable to buy copies of 
MI. If you don’t want to be disappointed, we 
would like to suggest that you take advantage 
of MI’s bargain subscripticn offer. For $1.50 you 
can get a year’s subscription to MI and the post- 
man will deliver your copy to you each month. 
On page 149 you will find a handy coupon to fill 
out. Turn to it now and send it along with your 
$1.50, to the Fawcett Bldg. Greenwich, Conn. 
You'll find your subscription — is a “ticket 
to tomorrow’—a pass that will enable you to read 
about and see the scientific wonders of the future, 
as they are pictured each month in MI. 


Bazooka 
OCKET guns are now being used by the U. S. 


Army. Thus the Army is rapidly catching 
up with Captain Midnight, Buck Rogers and 


MEOW! 

















Mr. J. A. Tomlinson, 43-43 9ist Place, Elmhurst, L. L., 
N. Y., built this Meow from plans in HOW TO BUILD 
20 BOATS. It's a good job, and it brings Mr. Tom- 
linson a $3.00 Workbench award and a Certificate 
of Merit. 


ILLUSTRATED 














st- 
th. 
All 
ur 
in. 
cet 
ad 


_S. 
ing 


ind 





“+ 


- 











Masse you’ve learned that only with proper 
training can you hope to get ahead on your job — 
maybe you've often said, “Some day I'll take an I. C. S. 
Course, and really amount to something !”—but because 
of the war, you’ve decided to put it off. Don’t do it! 





If you’re drafted, you'll be encouraged to continue 
your I, C. S, studies—for the U. S. Army, like business 
and industry, needs trained men—and pays them well! 
Furthermore, you will have real training by the time 
the war is won, and you'll be ready to step into a bigger, 
better paying job than you have now. 





Figure it out for yourself — training pays in peace- 
time or wartime, in Army or civilian life. Mail this 
coupon right now for information on low-cost I. C. S. 
Courses in your line of work. 


- 
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INTERNATIONAL CORRESPONDENCE SCHOOLS 


HELPING TO TFRAIN AMERICANS FOR VICTORY 













BOX 2323, SCRANTON, PENNA, 
Without cost or obligation, please send me booklet and full particulars about 
the course before which I have marked X: 
TECHNICAL AND INDUSTRIAL COURSES 
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Know Electricity as Experts 
Know It—and Get an Expert’s Pay! 












What about 5 ur fut Who is safe today Surely not the man 
who il to n still' Know your job thoroughly—pr 
pare y “ for jobs ahead To do just this thousands of men 
have us 


The Croft Library of 
Practical Electricity | 
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AIRCRAFT Designing & Engineering 


You can learn to design airplanes. A Ryan 
Home Study Course in Aeronautical Engi- 
neering will prepare you quicker for a job 
with good pay and a future Easy to 
understand No experience necessary. 


FREE illustrated catalog. 
RYAN AERONAUTICAL INSTITUTE 


436 Lindberg Field, San Diego, California, 
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other comic strip heroes who have been using 
rocket guns and ray guns for years—-on paper. 
Major Gen. L. H. Campbell, Jr., chief of ordnance 
for the U. S. Army, announced the fact that the 
rocket gun is now in action against the enemy. 

Because the new gun is said to look like Bob 
Burns’ plumbing trombone—made out of a length 
of pipe—it is called the “bazooka.” 

Gen. Campbell declared the weapon makes the 
soldier using it “the master of any tank which may 
attack him,” and asserts that the projectile it 
fires will penetrate armor, smash through brick 
and rock walls, shatter bridges and “perform 
other seeming miracles.” General Campbell told 
of a battle in North Africa in which an American 
soldier fired his “bazooka” at a formation of six 
tanks. The shell missed the tanks, but hit a large 
tree near one of them and blew it into a thousand 
splinters. 

“The Nazi tank commander, an experienced 
officer, surrendered,” Gen. Campbell said. “The 
Americans were astonished. The tank commander 
explained, ‘when you start firing 155-mm. guns 
at our tanks, it’s time to surrender.’ ” 

The Nazi had confused the gun’s projectile 
with a shell which is approximately the diameter 
of a bread and butter plate. Actually, the 
“bazooka’s” shell is comparatively small, for the 
gun is fired from the shoulder by one man, after 

has been loaded by another man 

Gen. Campbell said the gun is actually a rocket 
gun and is “built on the Fourth of July principle.” 

“Carried in the hands of a soldier,” he declared, 
“it can destroy any enemy tank on the battle- 
field today. It has been successfully 
forces in Africa to destroy both fortifications and 
tanks. It is so simple and yet so powerful that 


used by our 








Tom George, R. R. |, Hammond, B. C., Canada, is 
the builder of this little Briggs & Stratton powered 
tricycle. The two rear wheels of the '/2 horsepower 
scooter are under the enclosure below the seat. Tom 
gets a $3.00 Workbench award and a Certificate of 
Merit for this snapshot of his 3-wheeled scooter. 
HANIX ILLUSTRATED 
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BIG VOLUMES 
7-DAY FREE TRIAL 
OFFER 












CHECK THESE Sf AMALING CONTENTS 
PARTIAL LIST ONLY 


(Hundreds of subjects not listed 
here because of lim-ted space) 

Machine Tools Completely Described 
and Fully Demonstrated 

Measurements and Gages. 

Drill Press Operations, 

Lathe Operations 

Milling Machines—All Tyne 

Shaper and Planer Set-uys & Jobs 

Plain and Universal Grinders, 

Blueprint Reading & Drafting 

Expert Mechanic—What He Must 
Know 

What Industry Expects of You 

How To Lay Out Holes for Drilling. 


Shop Projects—Layout ¥ abrication 





Taper Tables & B 1g Taper Holes. 
Lathe Cutting Tools and Grinding. 
Thread Cutting on a Lath 

Drill Jiqs. Speeds and Feeds 
Production Milling—Fixture Desiqn, 
Standard and Open-side Planers 
Vernier Caliper and Depth Gages 
American ‘Standard Machine Tapers, 
Chamfering, Grooving. Knurling 


Example of Orthographic Projection, 
Shop Terms & Abbreviations 
Blueprint Lettering: Thread Symbols. 
Lathe Cutting Speeds 

Grinding Wheel Recommendations. 
Machining V-block From Squares 
Shaping a Cylinder Head 

Drill Troubles and Remedies 
Notations for Machine Operations 











L Hundreds of Other Subjects 
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HUNDREDS OF DRAWINGS— 
DIAGRAMS 
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guage by practical shop instructors. t 
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—Profuse with illustrations, diagrams, it 

charts and valuable tables. eq 
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Get In atthe Start—and Grow 


Plastics is a new industry which the nation’s war 
needs is forcing to quick maturity. Already Plas- 
tics are indispensable in practically every branch 
of the Service—Aircraft, Ordnance, Chemical, 
Marine, Signal Corps, etc. Opportunities? Nearly 
everything, from homes to clothing, from gadgets 
to tools, will be affected by Plastics. 


Spare Time Training Now Ready 


The time to get started is now. You can prepare 
at home, in your spare time, to take your place 
in an infant industry that even now is leaping 
into prominence. A new, practical training plan 
is now ready to help you realize your ambitions 
and build your future security. Act now. Don’t 
delay. Mail t this coupon today. 
—t td —— ee eee ewes eee== 
AMERICAN SCHOOL. Dept. PA28, 
Drexel Ave. at 58th St., Chicago, HI, 
Send me FREE information covering special training in 
subjects checked below. No obligation on my part. 
CD Plastics © Cost Accounting for 
C) Electrical Engineering Manufacturing 
(J Drafting and Design DC Automotive Engineering 
for Men and Women CL) Architecture & Building 
C Diesel Engineering D Shipbuilding 
C) Mechanical Engineering () Business Management 
(J Aviation ( Radio CL) High School Course 


Name 








TENTS 
AND TRADE MARKS |= 
C.A.SNOW & CO. 


Registered Patent Attorneys Since 1875 
Write for Free Book and “Certification of lavestion” form 
427 SNOW BUILDING, WASHINGTON, D.C. 


Inventions Wanted 
Patented or Unpatented 


Inventions can now be safely sold without patenting ex- 
pense. If you have a practical, useful idea for sale, either 
unpatented or patented, write for full details, today! 


CHARTERED INSTITUTE of AMERICAN INVENTORS 


Dept. 5S, 631 Pa. Ave. Washington, D. Cc. 














HE secret of successful 

inventing is in knowing u to nv® 
That’s why this remarkable new book by 
Raymond Yates, noted science editor and in- 
ventor, should be yours. It not only proves you 

"t have to be a genius to be an inventor. It shows a some of 
the simplest ideas like the paper clip and clamped fruit jar top 
made huge fortunes. Mr. Yates gets you started by describing 2100 
meeded inventions—practical money-making suggestions that are 
crying to be invented—each group neatly classified, such as Radio, 
Electrical, Aviation, Chemical. Also describes 10 most needed in- 
ventions—39 inventions U. S. needs most to win war. Order 2100 
NEEDED INVENTIONS now and KNOW what manufacturers want 
before you waste time on impractical inventions! Special chapters 
included on Uncle Sam's call for wartime inventors, Also shows how 
te develop and protect ideas! SEND NO MONEY. On delivery pay 
postman $2.00, plus C.O0.D. postage Money back if not satisfied. 
Order today from WHeaee FUNK, Inc., Dept. 36, 354 Fourth 
Avenue, New York, N, Y. 
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DESIGNING 


Qualify or as a 
Jigs, Dies and Fixtures for mass production. Entire _ 
. _depe nds largely upon the drafts- 
machine and tool designers. After 
oom, these trained men will Be 
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Many yw making $100 to $125 a 
WEEK. Teaustre literally begs us for 
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for complete facts on Drafting, Mz Learn 
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OHIO INSTITUTE OF TECHNOLOGY, Box 103, Greenville, Ohio 
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112 pages. 16 blueprints. 1,000 hints. 10-day trial. 















DO YOU. 


Only $1 50. postpaid, Money back guaranteed. 

“ed ANT a_ permanent 

usiness profession of 

your own? Then become 

a foot correctionist. 

women in this greatly needed profession run as high as $50. 
$100. weekly after a few weeks home training—not medical 
or chiropody—easy terms further capital needed, no goods 
to buy. 47th year. Write for free booklet. 


SUPREME PUBLICATIONS °72,5.2¢6'C.** 
Earnings of men and 
Stephenson System of Foot Correction, 11 Back Bay, Boston, Mass. 
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Earnings of Men and Women in the Sanesing pr 

ession of Swedish Massage run as high as $40 to 
$70 per week but many prefer to open their: own ¢ f- 
doctors hospitals ,sani- 
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—They're FREE 


THE College of Swedish Massage 
100 E. Ohio St., Dept. A58, Chicago 


ccEss! 


DON’T COPY — LEARN TO ORIGINATE 

NAL ¢ ARTOONS at nome th ghey uk $985 
ddress for free 

RAYE BURNS “SCHOOL, Dept. F, ‘Box 1288, Cleveland, Ohio 


Short-Cut Mathematics 


COMBINED WITH 
I MLL nar 


NEW 2-in-1 reading course! Now you can learn the 
speedy, simplified system of calculation used by drafts- C— 5 
men, engineers, accountants, “master minds” on the 


Seems 
Stage. Learn easy way to multiply 4 Bre by 4 1S) pong 
ures without using old-fashioned m lication; add 
fong co! umns of figures this lightni ead cut method 
Learn horsepower, shde rule, micrometer, logarit hms, EAC Pe 
Measure, puzz etc., etc. Large illustrated volume 
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Amaze frends with your magc-hke mental powers. 
Complete details ... mail coupon TODAY! 


| NELSON CO.,500 Sherman St. Dept. F-301, Chicago | 


Please send free details about “Short-Cut Mathematics aa ! 
i Practical Mechanics Sunplifed.” No obligation, } oa Tv = 
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[Continued from page 18] 





any foot soldier using it can stand his ground 
with certain knowledge that he is the master of 
any tank which may attack him. 

“During recent operations, a small but strong 
fort gave considerable trouble to the Americans. 
One lone American soldier detached himself 
from the landing party, waded ashore and with 
one shot from his gun effected surrender of the 
fort.” 

Gen. Campbell said the “bazooka” is in mass 
production and is being supplied in quantity both 
to American troops and to our allies. The gun is 
so light, he said, that it can be carried on the run 
by two soldiers. He revealed at the same time that 
America has produced a new.explosive “more 
than one-third greater in its destructive effect 
than TNT.” 

No further details of the “bazooka” have been 
revealed, but MI hopes to bring additional re- 
leased details to its readers in our next issue. 


Coming Attractions 


OHN HAYS HAMMOND, “the millionaire in- 
ventor,” has more than 600 inventions to his 
credit and is without doubt one of the greatest 
minds in the field of radio. He has built everything 
from a mechanical, radio-controlled dog to a 
medieval castle and now plans to make a device 
which will make it impossible for helicopters 
to collide in mid-air. The story of his life and 
his marvelous inventions is ene of the most 
fascinating articles we have ever read. Written 
by George Daniels, it starts in next month’s MI. 
Here are some of the other features lined up for 

next month: 
What Is a Battle? Have you ever wondered 

[Continued on page 23] 


INGENUITY PLUS 











A. H. Smith, 31 Seneca Ave., 
built this version of the MI record changer mechanism. 
An expedition to his workshop junk box furnished the 
materials which, although eliminating the bead chain, 


White Plains, N. Y., 


include cams, nuts, worm gear, pulleys, ball and 
socket joints, and other incidentals. It all goes to 
show that you can make almost anything—out of almost 
anything. Mr. Smith is now working out a set of 
selector plates that will accommodate warped records. 
The letters on the photo indicate: (A) threaded shaft 
(B) cross-arm (C) flat iron to selector shafts (D) cam 
and arm (E) L-shaped stop. For figuring it out, Mr. 
Smith certainly deserves the $3.00 Workbench award 
oe the Certificate of Merit that this snapshot brings 
im, 





HAVE THIS STAFF OF 
SPECIALISTS HELP YOU 


PATENT 


O MATTER HOW GOOD your 

invention may be, the com- 
mercial value of your patent pro- 
tecting that invention depends 
upon the careful preparation of 
strong claims covering it. This 
firm of Registered Patent Attor- 
neys has helped and wisely ad- 
vised individual inventors for 
almost half a century. Our staff 
is made up of specialists—men 
who are intimately fa- 
miliar with those partic- 
ular classes of inventions 
to which they devote 
their entire time. The 
object of this organiza- 
tion is to secure for its 
clients the strongest pose 
sible patents which their 
inventions warrant. 


Present War Production 


A GOLDEN 
OPPORTUNITY 


for Inventors 


Don’t forget—your patent will 
give you 17 years ‘‘exclusive 
right to make, use and sell’’. 
Inventions adopted now as sub- 
stitutes for materials and 
equipment not obtainable will 
have become regular articles 
of our daily lives when the 
Victory is won. The time to 







act—to protect your idea for 
immediate and future commer- 
cialization—is NOW 





Send at once for these Books 

FRE pare are two plainly written 

»00ks which tell you, step by 

step, how to safeguard your invention— 

valuable ideas on commerciale 

ur patent. With these two help- 

%ks, we will send you also an alle 

important “Evide _ of nvention’* 

form. Don't dela Get the coupon 
below into the mail’ AT ONCE 


Ey victor 


ANS & Co. 
Vrler. Vi. Foane 


REGISTERED PATENT ATTGRNEYS 


MAIN OFFICE: 750-G MERLIN BLDG. 
' WASHINGTON, D.C. 
Please send me your books, ‘“‘Patent Protection’’ 















' and “How to 
P Sell an Invention’’ without cost or obligation, 
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U. S. CAMERA 


A Big, Handsome Magazine for all 
Photographers and Photo-Fans 


Superb photographs by the outstanding 
photographers of the world, unlimited 
variety in subject matter, many pages of 
amateur photos. Every issue packed with 
ideas and practical suggestions for the 
amateur’s own photo results. 

New York Presse Association 


May Issue. On the 
nte~in Canada 20 cents. 


Don’t misa the 
Exhibit winners in the 
stands now. Price 15 ec 
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American School 
Dept. DDA28B Drexe! & S8th, Chicago 


NYONE CAN’ 
po THIS IF 
AGENTS 


CHART Blue ‘Pri nt 27 x36 shows how to find length 
of any rafter; find any angie in degrees, frame 

any polygon 3 to 16 sides, read board foot and brace tables, 
>, rafter tables and many other uses. Can be scaled 

k as well as full scale framing. Also Chart 
changing pitches to degrees for use with Radial Saws. Send SOc 
coin or M. checks stamps MASON & PARRISH 
ENGINEERS, “3106-8 No. Burdick Street, Kalamazoo, Mich. 


No obligation. 
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THE PLASTEN Indust y 
‘ i for 


€ tore elies t 
speec ~ 4 Proc dui sion Small in 
We pl t 
ar facturers Ambitic < : 
prosperity. Our free booklet ill iz 
PLASTEX INDUSTRIES 


Dept. 3 1085 Washington Ave New York, 


STUDY AT HOME for Personal 
Success and Larger Earnings. 32 
years expert instruction—over 


108,000 students enrolled LL.B. 
Degree awarded. All text material 
furnished Easy payment plan. 


Send for FREE BOOK—“Law and 
Executive Guidance,” NOW! 

















AMERICAN EXTENSION SCHOOL OF LAW 
Dept. 30-X, 8 EastHuron St., Chicago, tlt. 








Help Bring Crooks to Justice Through — 


CRIME DETECTION! 


T have taught thousands this exciting. profitable, 
fession. Let me teach you = your own home. 
Printing, Firearms igenti fic mie » Police P cr 
ice Methods thorough qu y, at emall cost. 43% of a 

ican Bureaus of identifcat on are headed by | S. students 

his fascinating work. daring 
took of Crime 


INSTITUTE oF arr SCIENCE, , ‘Sunnyside Ave., Dept, A235, Chicage, illisels 


STUDY AT HOME 


With A Chartered Séus ational Institution 





Courses in See Electrical; Civil Mechan ic as Dra aft ng; 
tect e; Stea Diesel; Aeronautical C- 

t al; Mining ind trial Highway; Petrole Marine norek gere ati n; 
Condit 

Courses in “ARTS: AND, Sereneer aa losophy Educ <n Jatteres 

'-ychology ence: Sociol s 

Cine istry: G Vv Science lozy; Law: B ona Gi m: 

ree: Accountin fathen atics; Statistics Agriculture. 


McKINLEY ROOSEVELT INCORPORATED, 4610-CC, Sheridan Rd., Chicago 
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HOBART TRAINS YOU 
IN SIX WEEKS. ABIG 


demand for welders will 
continue after the war... 
Start now! Costs little 









HOBART 
One of the Worlds 
largest Buil/cers 
gf Arc Welders” 
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Editor’s Workbench Chips 


[Continued from page 21] 





just exactly what goes on during a battle? News 
dispatches fail to give any clear picture of what 
all the shooting is about, how it happened to start 
and what made it end. Step by step, Major Mal- 
colm Wheeler-Nicholson leads you through a 
battle in this article, showing you the exact 
science of it and what makes the wheels go 
‘round. 

Tomorrow’s Chemistry & Physics, tenth in 
MIs series, “A World You Never Knew,” by 
Donald G. Cooley, gives you an exciting peek at 
the wonders of chemistry and physics which have 
blossomed under the stress of wartime research 
and tells you how these great advances will affect 
your life after the war. 

Doctor of Bullets, tells you the almost un- 
believable story of the work the Army and Navy 
medical men are doing in this war. Did you know, 
for instance, that out of 4,000 wounded Americans 
in the Southwest Pacific, only died? 
Richard Hanser tells you how, in his amazing 
article. 


seven 
[Continued on 


page 25] 


DIVING FOR PROFIT 











Donald and Robert Kise, 
Minn., made this 85 pound diving helmet with its 


1396 W. Idaho, St. Paul, 
sealed beam searchlight, last summer. Two tire pumps 
supply the air through regular garden hose, in dives 
as deep as 50 feet. The boys turned their outfit into 
@ business, issued business cards, and went to work 
recovering sunken cutboard motors, boats, etc., for 
their owners. They charged for the work according to 
the depth of the water and the value of the equip- 
ment recovered. Bob is a plane pilot in the Navy now, 
at 19, Donald writes. Don is 16. This snapshot brings 
_— a $3.00 Workbench award and a Certificate of 
erit. 
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FREE Boo 


HOW TO PROTECT, 
FINANC 
INANCE and SELL 

YOUR INVENTION 
Our FREE BOOK and other literature av ailable to our clients 

ives you complete deta your invention 
for money - making It te ( 
went to for finances—how they arranged 
they made with manufacturers—how they dictated 
royalty arrangements—how much money they made—how you 


can find a market. Our new FREE BOOK discloses sources 
of quick revenue if your invention is patentable and saleable 






























partnerships—how 
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with protit possibilities. 
T ST STEP 

HE FIRST : 
The first step in getting your invention ready for market is 
to make a dated record of it on our “‘Invention Record’’ Form, 
This Form properly filled out and witnessed will be in- 
valuable to you later in establishing the date of your invention 
should need for such evidence e. We will be glad to send 
you our Invention Record’ and have it witnessed in this 
office when you return it with disclosure of your device. This 
serv osts you rothing—and it immediately puts you on 
record as the originator of your device. 


is e + 7? 
Protect Your Invention NOW! 
our files from manufacturers request- 
new devices is tremendous 
Protect your invention now 
romptly you may prevent 
ahead of you at the Patent Office 
rst step is to make a sketch and 
: Invention Record,’’ have 
ed ar il s. We will then make a Search 
Ss. P stent Ofne e files to ascertain whether we can 
get pater —_ protection for = u This ts a step you should 
ake NOW—before ,other steps in ahead of you and 
waiks way with ao “patent. 


ny* letter n 











Poe 
OW & BE R 
+ ATTORNEYS BEFORE US p4 M 


139-E Albee Building 
Washington, D. C. 
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vou can Destroy 
Your Enemy Quick! 


BEA ONE-MAN BLITZ! Strike with 
Commandolightning! Youdon't need 
ox-like muscles to use Super Ju Jitsu, 
most powerfulofalldefense and attack 
methods, Technique is the deadly 
secret. Brains count—not size, not 
strength. Almost miraculously efficient. 


Gain Self-Confidence 
KNOW how YOU can lick brutes 
twice your size with your bare hands 
only, even when they are ARMED 

gun, knife, club. Get ready now 






for orang emergen protect your loved.., 

mazing se welt-atudy course teaches’ OR Do . 

you double-qu: boring exercises needed. MIs 
Send for Exciting Details—Free! 
tartling Low Price. Satis- 
yo or your 

















come S008 ~ CO.. 500 Sherman Street 
Dept. F « CHICAGO, ML. 


iecemmer free the hard- hitting detafe chout & 
“Super Ju * Ne obligation on my part. 











Beautiful new type Xmas tree 
stands. (See illustration.) A fast- 
selling moneymaker. Also patented 
process for extracting salad oils 
from various seeds. Good income 
producer. Write for details to 
Dem. P. 0. Box 95, Hamtramek, 
Mich, 
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or FREE. BOOK 


CANDLER SYSTEM CO. 
Dept. 8-G, Box 928 Denver, Colo., 








See TIRE Yi laa 


Be An ARTIST! 


PREPARE TODAY FOR THE 
FUTURE THAT LIES AHEAD 
Trained Artists Are Capable of Earning 
$30-$50-$75 A WEEK 
Use your spare time to prepare for a profit- 
able Art career! Start training at home, now! 
It’s pleasant and interesting to study Art the 
W. S. A. way. COMMERCIAL ART, IL- 

















LUSTRATING, CARTOONING —all in ONE 


Art experi ence 


complete course. No previous 
necessary—we tea 
practical h s 
thousands 19 
mation in FREF BOOK, ‘“‘Art f 
> Profit'’—tell all about our yurse service— 
> and interesting opportunities for you in Art. 
6 Y State age 


WASHINGTON SCHOOL OF ART 
we Studio 206F, 1115-15th St, W.W., Washington, D.C. 








BID GRAY HAIR “‘GOOD-BYE” 


ANTI-GRAY HAIR VITAMINS NYo.,°| 22 


Supplies natural color pigment thru the roots of the hair as this 
vitamin deficiency is replenished. Many users report dry brittle hair 
is now soft and lustrous. No dyes—No Drugs. Why pay $3.00 to 
$5.00 for this miracle vitamin? SEND NO MONEY—Send name and 
address, we will ship 100 genuine 10 mg. Calcium Pantothenate 
vitamin tablets (100 days supply) for $1.79 C.O.D. plus Postage. 


0. ELDON CO., Dept. E, 8924 S. Bishop St., Chicago, lll 
AUTOMOBILE RACING BOOK (Pi. &2ition) 


12 Chapters, 77 Illustrations dirt track, championship ita 
and midget cars. How to build engines, chassis and cf 
bodies. Why the fast ones are fast and 
how to make them fast. How to speed up 
Ford V-8 cars and rebuild Ford A 
and B engines. How world’s record 
cars are built. Official AAA 
midget rules and _ international 
formula. Order NOW! $1.00 Post- 
paid; $1.15 C. O. D, Money back if not satisfied. 


RAY F. KUNS, Dept. A-47, Madisonville, 


SAVE MONEY! 
SEE MONEYMAKERS & MONEYSAVERS 


(pages 27-31) 
AS A 


ax SUIT FREE scncs 


EARN CASH Showing to Friends! 


Write at once if you want this fine made-to-measure suit! 
I send it FREE as a bonus for you to show friends and 
earn up to $10.00, $12.00 im a day taking orders for 
{atest style made-to-measure guaranteed suits at amaz- 
ingly tow prices. Also complete line of Ladies’ Tailored 
— No experience, = money needed. Write for Ly 

AMPLES—telling abou yourself—age, etc PIONEER 
TAILORING co., Congress & Throop St., Dept. T-1202, 
hicago, § 


swor ENGINEERING uci: 


With A Chartered Educational Institution 


Courses in ENGINEERING: Electrical, Civil, Mechanical, Drafting, 
Architectural, Steam, Aeronautical, Radio, Structural, Mining, In- 
dustrial, Highway, Petroleum, Marine, Chemical. 

Courses in ARTS AND SCIENCES: Philosophy; Education; Letters; 
Public Health; Medical Jurisprudence; Psychology; Sociology; 
Physics; Chemistry; Geology; Pol. Science; Theology; Law; Business 
and Commerce; Accounting; Mathematics; Statistics; Agriculture. 
McKinley-Roosevelt incorporated. 4610-DC, Sheridan Road. Chicago 


our Fulecte 










Cincinnati, Ohio 


















Look to... 


Be an AIRCRAFT INSTRUMENT TECHNICIAN 





As an Aircraft Instrument Technician you're needed NOW 
.AND TOMORROW. No matter what you're doing 
today ...in a war plant...in Army or Navy... you can 
prepare for better service, rapid promotion and FOR YOUR 
FUTURE ...through home study with America’s oldest 
and largest instrument school. Same textbooks as resident 
iDY course. Write for details. 

E sTUD*. This sllustrated folder tells 

of opportunities 


SEND FOR YOUR 
COPY NOW 
American School of 
Aircraft Instruments 

Dept. E-6, 
3903 San Fernando 
Rd., Glendale, Calif. 
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: American School of Aircraft Instruments § 
‘ Depr. E-6, 3903 San Fernando Rd., Glendale, Calif. H 
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& Please send me illustrated folder on present and furure opportun- § 
. wires for Aircraft Instrument Technicians, H 
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; Name Age. } 
: Address H 
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Editor’s Workbench Chips 


[Continued from page 23] 





Flight’s Pre-History, by Willie Ley, brings 
you some eye-popping information about flight in 
the animal and vegetable world, and how it is 
related to man’s experiments with aviation. 

Plus many other equally exciting features 
and Science in Pictures pages. 

Better ask your news dealer to reserve a copy 
of July MecHan1x ILLUSTRATED now—or, better yet, 
send in your subscription! 


Designer 


NEW contributor makes his debut in the 

pages of MI this month—he’s Paul A. Lobel, 
and you'll find his work on page 96 in the form 
of two beautiful and useful cigarette box designs. 
*Mr. Lobel has been one of the leaders in the field 
of industrial design for the past decade, having 
worked out many modern treatments for glass, 
metal and other materials. Perhaps his best known 
individual achievement was the development of 
the Benduro process for glass, which won the 
bronze and silver medals at the Paris Exposition 
of Decorative Arts in 1937. This process helped 
pave the way for much of modern glass usage in 
the decorative and utility fields. 

Several years of study in New York, London, 
Paris, Rome and other European capitals back 
in the twenties convinced Mr. Lobel that a revo- 
lution in industrial design was imminent, and he 
immediately began experimenting with new 
mediums and methods, His resulting work was 

[Continued on page 32] 


NEW FURNITURE FROM OLD 

















Fifteen-year-old Arthur Segal, 
Louisville, Ky., remedeled an old kitchen cabinet into 


119 West Lee St., 


this attractive piece of modern furniture. Now, with 
an artistic paint job and decals, it serves as a book- 
case and a stand for tropical fish. It's a good illus- 
tration of workshop technique in these times of material 
shortages. A $3.00 Workbench award and a Certificate 
of Merit go to Mr. Segal. 








More GOOD JOBS in 





in AIRCRAFT and other War Industries! 


Calls for Draftsmen Are 
Increasing!...Read the 
want-ads for proof of this 
urgent demand. 


This complete drawing outfit,—every 
thing to work with,—including drafting 
table, drawing board, supplies, etc.,— 
ALL SENT TO YOU AT_NO EXTRA 
COST if you are a Chicago Tech Student. 


MAIL COUPON 
BELOW 








The War Production program has increased the demand 
for Aircraft Draftsmen, Machine Draftsmen, Architec- 
tural Draftsmen, Electrical Draftsmen, and Structural 
Draftsmen. The Draftsman always comes first on any 
new project in manufacturing and industry—peace or 
wartime. 


The Draftsman—“The Key Man’”’ 
in War or Peacetime Industry 


achines can be built, no airplanes constructed, 
es or buildings erected, no ships or submarines 
launched until the draftsman has completed his work. 
Real immediate opportunities exist in Drafting—the 
profession upon which all construction is vitally depen- 
dent. Drafting is clean, interesting. well paid work. 
Steady employment. Investigate today what Drafting 
offers you! Help your country in a vital War production 
job on the important Home Front—and help yourself 
to a well paid job in Drafting. 


oa . 
Learn in Spare Time,—at Home! 
(or at the College in Chicago) 
With our easy step-by-step lessons, (and the tools we 
furnish), you can learn in your spare time at home. 
Convenient To prove to you how easy it is to 
learn Drafting by the Chicago Tech Method we'll send 
you a Trial Lesson FREE. No charge for this lesson 


terms 


either now or later. 


Send a post card or the 
coupon now for 


cree 


Send Coupon 
ile -\clommaiel. |. ile -\aee] he icd 3 


G-267 Tech Bidg., 2000 S. Michigan Ave., Chicago, Ill. 
Yes,—please send me FREE Trial Lesson in DRAFTING. 
O Aircraft Drafting C0 Machine Drafting 

O Electrical Drafting D Structural Drafting 











O Architectural Drafting 0 Building Construction 

PEED. cnceccossceesueeseceeus — 
BEGGS camccececeneeseocs - oe ooesce 
Gp wc cccecssscoccoscccecesdscocee State....-. rs 
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SAVE MONEY 


ON THIS BIG BOOK BARGAIN! 
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ES, you can save money on group purchases of these ex- 

cellent books by availing yourself of this big bargain offer! 
These are exactly the same volumes which have sold by the 
tens of thousands at 50c apiece. But this special group offer 
cuts the price drastically. 


These books are packed from cover to cover with fascinating 
articles and useful information. Each volume contains 176 
pages and will be a valuable and permanent addition to your 
library or workbench. 


This special offer permits you to buy the books ilkustrated on 
this page, by mail only, at the following bargain rates: one book 
50 _ cents; two books, 75 cents; three books, $1.00; four 
books, $1.25; five books, $1.50; all six, $1.75. Read the 
descriptions of each book below, fill out the coupon and mail 
your order today! 








FLYING MANUAL (No. 6)—A one-volume summary of everything 
you want to know about planes, flying, gliders, models, etc. Thrilling 
articles by leading pilots and aviation experts including General H. H. 
Arnold, Chief of the U. S. Air Corps. Explains three different ways 
to learn to fly free. ‘‘How To Get Your Pilot Certificate,”’ “So You 
Want a Job in Aviation?’’ and dozens of other subjects thoroughly 
and entertainingly covered. 





HOW TO BUILD 20 BOATS (No. 6)—Twenty complete and accurate : 





designs that bring a boat within the means of everyone. You can 
build craft ranging from 8 foot prams to 26 foot deluxe cruisers from 
these simple plans and specifications, All instructions are detailed 
and easy to follow. Also special articles on boat maintenance. 


‘HANDY MAN'S HOME MANUAL (No. 5)—A hundred and one easy 





ways to improve your home and keep it in good repair without paying 


for outside help. Packed with money-saving ideas, suggestions, and | 


shortcuts for the home owner or renter. Also many practical workshop 
projects. Here's a book that will quickly repay the purchase price 
many times over, 


LAWN AND GARDEN (No. 1)—This is a complete quide for the 
home gardener covering all phases of outdoor and indoor planting and 
growing. it is a one-volume gardening library written in non- 
technical language and packed with pictures, diagrams and instructions 
that will help you start a fine garden or improve the one you have, 
All articles written by experts, 





40 HOMES AND PLANS FOR BUILDING (No. 1)—This book con- 
tains complete descriptions, beautiful photographs, plans and specifi- 
cations for 40 small homes of superior design and value. Invaluable 
information on how you can finance a small home of your own. This 
book offers you complete blueprints at a saving of from $200 to $300 
over the normal cost. No one interested in owning his own home 
should be without this book. 





REMODEL YOUR HOME—Contains a multitude of ideas and plans 
for inexpensive remodeling and improvement of your home, garage 
cottage. Included are plans for making a recreation room out of a 
basement; modernizing the kitehen; adding a sun porch, and many 
similar projects. Also full details of how to obtain cash to finance 
your remodeling requirements, Fully illustrated with “before and 
after’’ photographs, 
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20¢ a Word 


PROFITABLE SIDELINES e HOBBIES e SPECIAL BARGAIN BUYS 


To get your share of the business from our AUGUST ISSUE, your ad with remittance must be in 
our office JUNE THE THIRD. Mail to MECHANIX ILLUSTRATED e¢ 1501 Broadway ¢« New York 


ALL MECHANIX ILLUSTRATED CLASSIFIED ADS 
ARE GUARANTEED 
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ADVERTISE: 24 WORDS, 1419 Newspapers | anyERTISING BOOK matches. America’s | PLASTEX INDUSTRY needs manufacturers 
$6.50. Lists Free. Advertising Bureau, largest manufacturer of union label book on small scale and for big production of Art 
B ttage Grove, Chicag matches. Fast selling line. Large sales pro- Goods and Novelties in Plastex and marble 
IRDS, 65.000 MAGAZIN ducing kit. Sample matches. Complete cut imitation. Cheaply and easily made in our 
Gibbs, 500 W. 141, New York catalog. 17 color combinations makes selling | £¥aranteed rubber moulds. We are now placing 
easy. Commission in advance. Superior Match | ig Chain Store orders with Manufacturers 
AGENTS WANTED Cc ompan y, 7530 Greenwood, Dept. F-6, Chi- | Interesting booklet mailed free. Plastex In- 
1,000 BARGAINS—LADIES’ Aprons 12%e, ens 7 i ‘ . dustries, Dept. K, 1085 Washington Ave., 
Hose &c, Shirts 70c, Turkish Towels 10c, New York 
Aspirin 2e dozen, Shaving Soa . Razor AUTHORS’ SERVICE INVENTORS—SECURE patent protection 
Blades 70c hundred r other real NEW WRITERS wanted to re-write ideas in now, Avoid delays. Get new Free boc 
bargains. Operate from Home or Store papers, magazines, books, Splendid oppor- “Protect, Finance and Sell Your Invention’ 
Make Big Profits. Posteca brings free illus- tunity to “break into profitable writing | and Free ‘‘Invention Record’’ form. Experi- 
tet alog of 2,000 fast sellers. Reliable field. Rush postcard tor Free Details. Comfort | enced, conscientious counsel. Reasonable fees 
J sevelt pt -, Chicago, Writer's Service, Dept. F-140, St. Louis, Mo —easy payment fone Write today. MeMorrow 
I & Berman, Registered Patent Attorneys, 1352 
; T ge enaational Plastic AVIATION : Albee Building, Washington, _ 
’ Lifetime Reproductior of any phot or BUILD AND fly your own full- sized Glider. MECHANICALLY INCLINED Men—Own 
negative Ama y t tiful. Big earning Ruy ge 1, streamlined. Easy to build with and operate general Appliance Repair shop 
Y . rs time. Get details and-tools. No welding required. Any lete trated course shows you how. 
q 4 rt » « 914 Walnut St., Racy ean be its airport. For full in- geration, Motor Repairs, How 
I r tior diagrams and plans, n q ter. u etc all phases covere Free 
Ric Scien aadkann, ted. Specify 1 sklet re. Christy Supply, Dept. 228, 2835 
Hr Nedesere r : P I r, Faweett Put - 1 Ave., Chicago : 
/ s " Unifor ¢ S Equipment B ! _Gre Uc ss Course shows you how 
, t ' r necessar Nimrod, Flea $1.00. Motorcyle make money, spare fulltime. Teact 
i 4 AR I n, Cl Lightplane Hangar 5« pr ts ri 1 mail order te hnique not penny- 
D All four $2.00. Circulars tehing I s. Free de Com- 
NTS ar n $ 
; oe eo at s, Box 1153-MI, Mil- | pany 0 Shermar Devt Chicag 
! 1 ones, Con 7 ae OPERA YOUR own Repair 
BUILD AND Shop. ll capital req easil 
3 Seeman monoplane, t at home. Common school education sufficie 
d LICK AFT! ed, $1 Booklet Free. Armstrong, 1141 “North High- 
ne t ‘ r £ l ATEST a os 
s te f free. Eli te Co. gues ESTABLISH PROFT’ 
G Gr used ence ) 
MAKE MONEY l tials on auto- BARGAINS E e oo 
2 ie: for rt 1ETAL IDENTIFICATION 1 e | Bull 
’ t -&. pl R 83 Wash- or nal I met \ n | SIGNS AND de ¢ and expertly 
\- -- mn te ee r ! e, blue r Letter Patter Many sizes 
le WHERE T \ > “ SS N W tt \ f escrip folder. John 
“sl At \ : rity Plate ¢ l HS V t ( \ ‘ o . 
00 f ; ee aes ee MPRINTS WITHOUT cash! I 
ne t " York ANY BOOK (Ne I 1, Out-of-Print, Rare) D> r O filled free for t 
= =a _ — prompt pI 1! Lowest Price Se for I I f full i I 
OPEN WHOLESALE l Suppl ( ! 0 i I k M ( 1 ber v 
Dep I - 6 A 1 Court, I M 
’ ) } x — : - COLLECTION TESTED t ns 
me ee. Du r, Ne I J. ECTANTS. CLEANSERS, Floor atx an ; TEST Star n 
e rR . , ts in Bulk at Lowest Price R t I rat free. Crowr 1 
I A) MAZI ‘“G nerease iture free rown 
a - , Bar es Wanted. Brat 2107 W. Erie, | « 3 
so : Arch, Philadelphia, Pent — START YOUR own magazine agency at home 
vce —— — - N 1 required, Write for particulars 
x S- CORRECT pronunciation 10e¢ WANT BUY ~~ 7 
nd PHONETIC S CORRI CT pi ‘ NTED TO BU a aaitee et lg "rede 
, n. 4 gents l Linford | WANT CALIR rt or long ammur HMatfie Denies 
! ‘ r Cl} tion. Will : : . 
2 , we eee EC bart ~eash I 4, | MONEYMAKING OPPORTUNITIES Home 
™ MINIATURE BIBLES! Fast sellers! Litera | pyerlecs Vend M e Ce West ork, full or spare time s Fre 
free H. Tooker, 630-E ¢ tnut, Ps Yyec w Rg - : I. W. Novak, 2720-A West bath Pisehs Chi- 
5 ; ‘ k P ol » «¥.3 a I 
CASH FOR r outboard f — =e — 
UM 's Pp " -rofital 50 » n Write f ' 4 HOW TO Make Simple Molds ind Plaster 
' I 1INOUS fT AINT, Pre le ce Seller \\ ein ince > aad No - a tas ed! Booklet 2% 
+ Det Ward, 97A, Saybrook, Conr model and condit Asa Gallupe, Fort Fa Plaq u requir : 
‘ = —— t M Plastercraft, 1406 E 43rd St., Cleveland, 
PLAYING C >» game 50% profit. S —$$_—_—______— Ohio 
1 YI oo = oneye Deen ample | WiLL PAY cood price for all size of D2 she a — . 
1 1 , enver, Colo 20-2 5-20. Advise at once. Dudley BE SUCCESSFUL—Operate own business; 
. ee a * 0. Te é home, office. 127 Tested Plans. Particulars 
Ee 8) SERVICE BANNERS pabe. Tee h Seen Gia General Dalen, 22e-O ans Seek, Boe 
7 | DELUXE SERVICE Banne M W ANTED. | MERCURY ( (Qu ksilver) § say York 
1 Sunfast . Blue per pe 1. Western Me ~y Co., Bl ing- a To isting about 15¢ 
re nsi ' ton, 1 CIVIL SERVICE Manual—Listing about 150 
' ’ 0 ~ we Fleas 4 . = > - ~ — most popular positions irculars Free. 
ai \ Miltaries $1.00 Postpaid. WILL PAY $10 per 250 feet rolls of 1% 2 inch > ee 5 P N York 
i ners Made to Order. Flags—Pillow Eastman Direct Positive Paper. State Ex- | B-_P- Warren. 15 Park Row, ~~ or’ 
j ant Military Jewelry N piration Date. The A Peer Vending Ma- | START OWN Business—home, office; booklet 
i sell Wholesale chine Co., 220 West 42nd S8t., N.Y.C. describing ‘127 Business Plans _ free Elite 
: Department 1-N Wi.7-8610, Co., 214-G Grand Street, New York. 
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DOLLARS DAILY!—Learn simplified, 
fessional mail-order methods 
Free! Kirlin Press, Pitman, N. 


MOLD- MAKING. PLASTER Casting. Money- 


pro- 
Particulars 











making Home Business. Literature free. 
Kemixal, Parkridge, Lil. 
AGENTS—TO mail our literat Good 
profits. Home business. M. May weeds 1133 
Broadway, New York. 
WEBER TYPEWRITER Mechanics School. 
Simplified homestudy-repairing increasing 


Canton, Ohio 
PROFITS WITHOUT Mere! 





andise! 10,000- 








word course, $2.00. Challenge Ass'n., T-5, 
Cincinnati 
NEED MONEY? Sell books by Mail. Write. 


Wolf's, 
Penna 


3240 Glenview Street, Philadelphia, 





CASTORNTS. Seeer Aoarine. 





CARTOONS on A ial Illustrations, 
aoe Service. Woodman Studio, Monroe, 





CARNIVAL OUTFITS 
HIGH STRIKERS: Building Plans, 
trated, Dime Best Celebration 
Earner, Easily Built, Mooremade, 
Mict 





Tilus- 
Money 
Lapeer. 





CHEMICALS & SUPPLIES 
WINNS NEW Idea Home 
Chemical Kits and outfits for 
Home Experimenting. Send 5c for literature 
and retail supply cat alogue J. H. Winn Co., 
Dept. 712, 124 W. 23rd St.. New York 
LABORATORY SUPPLIES at Wholesale 





Laboratory 








Prices: Chemistry, Biology, sics. Cata- 
logue, 10c, National Scientific Co., 2204 W. 
North Ave., Chicago. Established 1908 





EDUCATIONAL & INSTRUCTION 

PSYCHOLOGY TEACHES about mind 
Psychology teaches about power of 

over body. Learn to use powers of subcons 
mind. Grow. Broaden your education. De 
personality powers. Correspondence course 
vest in yourself, No other investment 
more profitable. Gratuitous information. De- 
Partment M, Taylor School of Bio-Psychology. 
Chattanooga, Tenn 




















GOOD “USED” educational books on all 
subjects bought, sold exchanged 
Satisfaction guaranteed. C fetails and 
8i-page illustrated barg « Fre 
Nelson Company, an, Dept 





Write 
F-259, Chicago 
BARGAIN RO@KS and Cour 

Painting, Cartooning, Comt 


Painting 

















Adjustable Blades Cut 
40 Sizes of Holes 





Holes of forty different sizes can be 
cut with a three-bladed adjustable hole 
cutter now on the market. Adjustable 
from 34” to 4!/2”, the device cuts holes 
up to %” in thickness in metals, 
plastics, fibers and pressboard. Operat- 
ing equally well on flat or rounded 
surfaces, the cutter can be used with 
hand drills, pneumatic motors, milling 
machines, drill presses and lathes. 
According to the manufacturer, the 
hole cutter is fast in action, producing 
long curled shavings that leave a 
finished hole of unusual smoothness. 





MONEYSAVING, MONEY MAKING formu- 
las. Buy from a registered pharmacist. Free 








information. 5. Viggiano, 6556 Ladson, Pitts- 
burgh, Penna 

REAL gh FACTURING f vulas. Lists 
_ free. W mmings, Chemist, Gordon Ave., 
Syra 





MAKE THREE poun 13 butter from one pound, 
F la R. Pl N. ¥. 





















































68 pages, 


ar TESTED MONEYMAKE RS, 
Bon Service, 534 


0,000 ords. 25c 
Marcy Avenun, Brooklyn, N. Y. 
EARN MONEY evenings, copy and duplicat- 
ing comic cartoons for advertisers. 3X- 
Service, Argyle, Wis. 








5 MOST READ Mailorder Magazines 20¢ 





Armand Cartier, 695P North, Pittsfield, 
Mass. 
SPARETIME OPPORTUNITIES. Details 


free. Phil Bruce, Box 341f, Palo Alto, Calif, 


PROFITABLE OCCUPATIONS 


MECHANICALLY INCLINED Men—Own 
and operate general Appliance Repair shop. 








Complete, illustrated course shows you how. 
Welding, Refrigeration, Motor Repairs, How 
to Get Business, etc., all phases covered. Free 


literature. Christy Supply, Dept. 1228, 2835 
N. Central Ave., Chicago. 


RAISE ANGORA Rabbits—For Profit, 

Hobby. Home Business. Information 3c 
Stamp. Maurice Sixby (Pioneer Breeder), 94 
Melrose St., Buffalo, N. Y. 


$40.00 WEEKLY, MADE growing mushro 














Fresh, Dried, Dominion Patent 3: b 
Free Spawn. North American, 169M Yonge, 
Toronto, Canada, 





$5000 FROM HALF Acre! Growing Ginsen 





Fall Planting Seed, contract supplied. 
Particulars 10@ Associated Growers, Dept. 9, 
St. Norbert, Manitoba. 





“FROG RAISING!” New book tells how! 
Free literature. Write today! Marlboro 
House. 1035-M Marlborough, Detroit, Mich. 


RADIO SUPPLIES & INSTRUCTION 


RADIO COMMUNICATIONS courses quali- 

fying for all Federal licenses. Home study 
and resident courses. American Radio Insti- 
tute, 44 East 23rd Street. New York, N. Y. 


TREASURE FINDER 


= SCOPE METAL Locator Fully 

1 and ng ary in efficiency. Time 
plan rade-in and ac Free 
Fisher Research Laboratory, Palo 




















Guaran- 





m.. ment cessories 
Literature 


Alto, Calif 
BURIED =~ 
ac : 





SEEK 





"Press, Box 13 
PRINTING. MULTIGRAPHING, 
MIMEOGRAPHING, ETC. 
PRESSLESS PRINTING, 
ing. dozen printers’ secrets, 
lenge Ass'n., R-5, Cincinnati 
MIMEOGRAPHING: PRICELISTS. 
° es and work that please. 
5710 Stanton, Detroit. 








simplified cutmak- 
$1.00. Chal- 




















Lem’s 
GU MMED LABELS, %x2%, four 1} 
30x MI- “ “. + ae ro, ox le _ eee 
—— Cc ou 7 GUMMED Labels 35c¢ Up. 
ple cPherson Co., 691, Middlet ° 





Con n 


PRINTING OUTFITS & SUPPLIES 

















PRINTING OUTF ITS and Supplies. Send 
stam p r detail iit for complete 
illu rated supply boo! In W-57, 
P ROP ESSIONAL STENCIL postcard printer 
pi e, $2.45 postpaid Chailieng Ass 0., 

s . Cincinnati a _ 
ZINC ETCHINGS cents. Proofs for 
stamp. Econoprint, Box 31, Kokon Ind. 





RUBBER STAMPS & aes DEVICES 


ONE ye *, . two lines 2 ree lines 
» Sales Co., Shreveport. La 
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Buller JAS—ALL Moneymakers 
~ "Bee Catalog Free. Kemico, Par ridge, Il. 
Austir x MONEYMAKING OPPORTUNITIES 
HAVE YOU everyt If not, TIRE D OF Be your own 
learn ‘“‘How To G ¥ Wa Now! 3s! Dime 3 by mail! Free 
For particulars write Bertha I. Streeter, 9604 part lars el ses," Dept. 8B, 
Martindale, Detroit, M P.O 457. Reno, N 
LEA ARN CREPE Pap rw iow Decorating ILLUSTRATEI ) COLLE! TION 100 F ormulas 
com 1 P (Cosmetics, F Polishe ar Ye ar 
O'Neill. Box = 8, Parkland, Bucks County, | Consultation—$1 0 Un ve rsal Service, 203 
Pent Avo Ave.. N gk Nw. J 
USED CORRESPONDEN( Courses and | RATION BOOK €a Every womar 
Technical Books Bought, Sold, BR i country has to ha Holds 
Catalog Free. Educational Exchange, Henagar Ss ) ase 6 for $ M. B no, 25 
Ala Park S r N. ¥ : 
~ . 4 7 TT ~ AMAZINGLY SUCCESSFUL 4 r Pl 
-—~ cE tes hs .. R Work at home. Pays Well e Free 
quire Gile Box 149-1 Burbank Calif Leas iy b — 2 B We ji Street 
LETTERS corr tr penman- | MAGIC MONEY Multiplier Idea S - 
: Write va tor tell ll. Postal s now 
> Lo M br t G al Publications, B96 
BE YOURSELF. Stop Stammer Complete | Ossining. N.Y 
ir r $1.00. Joat 4 Leoville, YOU CAN t of dollars ir mn 
Sask.. ¢ tes f. 1 rings exclusive particu- 
lars. Lawrence, 4627-M Fernhill Road, Phila- 
HOME STUDY Course, Prugless Therapy. i Iphia LK nna 
—— weemeetdl ba ~- T ARMY § get My guaranteed gas- 
ama, va iv ula i wi lesaling circulars 
i‘. < $1.00 rve made money. You can, Box 151 
FORMULAS & PLANS Rcoriiie. Tex 
AUTHENTIC FORMULARY 921 pages (il- | APTER THE War—A job for you. Unlimited 
lustrate 10,000 M making formulas incom no money need Complete in- 
recipes, instructior hstitute $1.75 post- | form ; Raltimore, Md 
paid or €.0.D For n $2.1 Catalog ‘ammnlesion. 
Adams & Brown, Chestnut 1 Ma ‘ Commission. 





PLASTICS—MADE at home without «¢ 
ment, 10¢ pound. Perfect st $ 





moulds—formula instructions— ‘ 
Baker, Northmount P.O., Ontario, Canada 
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6x9 imprint circular 





se x Two, Ww arren, Ohio. 
KEEP POSTED! Your name in our hig Mail 
Directory. Copies sent. Barney Tubergen, 


1045 Boston St., Grand Rapids, Mich. 


TYPEWRITERS. OFFICE DEVICES 


TY P + WwW rae R RIBBON 5c. 100 
15 _ ce Supplies. Roth Printir 
Y 
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HOBBIES & COLLECTIONS 

UNUSED MATC ye book covers 10° all 

ent $1.00 sh covers $1.00 
st. Charles Ex lelman 1, 1311M East 84, 

nd, Ohio. 
SEAUTIFUL 
etc. 100 assorted 
St. Louls, Mo. 


INDIAN CURIOS. RELICS, 
ANTIQUE FIREARMS 


25 GENUINE INDIAN 





Cleve- 





removed from 
Lowe’s, Box 


STONFS 


$2.00 











Arrowheads. $1.00. 
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ir} RARE COINS 60 DIFFERENT VU. S., including Commem- | DOLLAR'S WORTH Professional Illusions 
COIN COLLECTORS—Read “The Numis- . ratives, Airmail, l6c, Seidenberg, Baroda, “ Free I » Illustrated Catulog 25c. 4462-K 

pat- matist Published monthly. News, illus- —_ . - —_ yermantown, Philadelphia. 
3X- trated feature articles on coins and meda FIVE COLU MBIA Free wi ith Pricel Hol- | WHOLESALE CATALOG 25¢c. Samples 40 
Sample copy 2% American Nu ‘ : laytield, Route Three, Chattanooga, ‘Tricks, Jokes, $1.00. Factory, 2404-N., 
a Association, 99 Livingston St., oklyn, re = aol Fifteenth, Phil i adelphia 
.. N Y. : ~ T DIFFERENT stamps free with ap- WE SUPPLY every : ted magician, Large 
d FREE! FOREIGN Coin, banknote and large ~~ is, Far Cee. Ox Ss, Castana, lowa Professional catalog 25c. Holden, 222 West 
aie ) page illustrated coin catalogue to ap- | FREE! SET of Famous Americans, Approvals, | 42nd St., New York 
ails pre J service = Sen 1 3c postage M uk, 1213M North Paulina, Chicago. HYPNOTIZE ANYONE Quickly! Guaranteed 
alif. Ta mn Coinco., Springtield-9, Mass. _ _ 100 0 00 DIF I . RI T 5c WITH Approvals. B-370, Course $5.00. (Information—stamp.) Box 
— COMMEMORATIVE $%s, COLUMBIAN, tamps ‘ranklinville, N. J 1373, Raleigh, N. C. 
i e Mountain Cleveland $1.00 « aC I ree : SIXTEEN WORLD'S best card tricks and 

Dun n ssaned Catalens ue ldc. Norman 8 ! APPROVALS ‘ I catalog 25c. Sterling Magic, 345 John R., 
: . - an — give you the Detroit, Mich. 
os STAMP COLLECTING opportunity to NOVELTIES, ETC. 
Free POSITIVELY Free Offer— Senemine vesteus A ag mo aaty AE 
2335 I t Scott $41.00 Stamp ‘ unique Jackass igarette Dispenser. Aston- 

wi A ~ rl tu assortments of ishes, amuses friends, bringing chuckles 

— ‘ paces: Scott's stamps before buying. galore. Simply press donkey's head down, tail 

fit, 1! Standa “ Philately s This is a special Cour- rises—presto—out slips cigarette. Holds 10 

oe Er to apr ts S cigarettes, Satisfaction guaranteed Sent 

. 94 i # pennies tesy Service extended Cc. O. D. 98e plus postage or postpaid on 
B in Rt - ' Calif by Stamp Dealers. Cooper- recei ot of $1.00. Sanimo Industries, IM-1, 
oms, VICTORY PACKET Free oo ate with them by looking over Spencer, Ind . 
33. f Tanganyika—Britis a Islane Approval Stamps as soon as you Lic CENSE TO Hunt Japs. Send for this 
nge, Se e } : A ‘ertifica From Alaska 
: me. ati receive them. Then send payment 50 ny, Box M-1921, 
Bic Catalogue—all free—send ay tone for the stamps you keep; and return Ketchi 
G Stamp Company, Dept. MM, Torento, those you don’t want. MUSIC, INSTRUMENTS & INSTRUCTION 
<4 —— — VOICE Definite technique 
OVER 1 "ERENT vorldwide’’ with , Wei s FO GN quick beautiful resonant voices. 
=e ( Pictorials, Triangles, Air- | "Agia. Klein hg ce lB Sir dramatics, Home method 

‘ m n Repudlic, | ———__—_— 3-1039 We " 
Ibore Midzet S MANY HOBBY Pt es Colo ) Wengen, See 
lich ~ ion i fones, 1210M Dudley, Ut - - 

X_ K Rox 4 io EXCl ELLENT SONGWRITERS 
a FREE’ LFEWARD Is. 1 Staten, | SONGS OR poems wanted at once. Hollywood 
( plus 60 differe Two Gool 7 ——$—<$<—$——<—<— hungry for new songs. So's the whole siz- 
ant - en OD se ee : Vare zation fqr examination. 
o pl s. Racine. W Music, with two-color 
- oR sssional copies. A warm, 
. ¥. Sr POSTER STAMPS & SEALS seer ceed sponge nas o- 
FREI 2 MIXED POSTER Stamps and Patriotic alive. Mail poems or 
ee Labels 25c. Rooney, 116 Prince St., New ompt answer. Nordyke 
aran- trated York City set Blvd., Hollywood, 
Time ( dway, v 
Free — —— - BODY BUILDING COURSES BEAL TIFT L AXD catchy melodies written 
Palo ] Civil War ATHLETIC EQUIPMENT to yo i rxcellent piano-vocal ar- 
mps Fre SI P ER JU-JITSU—lightning defense rangir Mod err m. orchestrating. Mechanics 
te litan attack tem. Sensational new home-st Of Sor riting $1.00. Information Free. 
aon: = course now ready! Learn to lick brutes twice | Roscoe F Barni art; 1320 48th, Des Moines, 
nL Fi > r size with o1 ur bare . Free | lowa 
— ( for . » Snets Dept. | SONGWRITERS! SEND your poems for our 
setmrnenapionimmnnts offer and "ree Rhyming Dictionary.” 
RK : rEM Of N Lt 1 Trair Phonograph Recor le. Vanderbilt Music 
APPROVALS TO Order. Low and t r let larry G Studios, Box 112, Dept. 11, Coney Island, 

: ; 1 stamps, better class also. Per I 1 M N.Y 

Chal- Se S. S. Hughes, Golf Lane, Cape M SONG " ; ; ; 
§ ghes, Golf Lane, Cay . s ONG POE MS wanted immediately or 
N — - JU JITSU melodies or without lyrics for con- 
FREE! $ U. Ss. 324! Send dime AMERICAN JUDO—bette f n ual opportunities. Tri-State 
{ _ Uvercor any opponent: Savag Kodok i} s hhox East Liverpool, Ohio. 
. Juco r ri po 
F tow, O plete ions ( inguard Sales, | BEPORE SENDING your song poem to be 
. UNIT! 2D STATI lete ¢ POR ] Station O, Ne Ye t set to isi vy your composer.”’ Free 
i age, tiie Gait. minole | — - ee Booklet. Al. Moquin, 2110-A Beachwood 
St Box 436 la CHALK TALKS Drive, Hol wood, Calif 
EUROP! ANS British, TRICK CHALK Stunts. Catak ] Car- | SONGWRITERS—SEND Poem for Imme- 
Up. I i ¢ ie ry Zimmer, t tJ I Oshk v ute « ideration and Free Rhyming 
' 722 ¢ er ~vewr Ri hester, N. Y. ichard Brothers, 166 Woods 
a: aaa s at 
— TRADE DUPLICATES with collectors every- — DETECTIVES ; : 
'S re Deta Is free. St on a 7 a DETECTIVES SECRET Music, Stories for Cash 
—— , I Methed By Former tract with down payment. 

. 311 Fifth Avenue, New York 
W-st, POEMS WANTED Immediately. No charge 
— x for melodies. Marketing service. Master 
printer 4 perier y etective Particulars | Melody Makers, Box 425, Hollywood, Calif. 

t Ave., froe* " € ef “125 est 86th = 
Ass'R.s " eo Wagner, J-125 West seth, IWRITERS. WRITE for free booklet, 
a anapeeemens Profit Plan Allied Music, Dept. 

— i BX, ECRET DETECTIVES Make Big Money. | 45, 204 East Fourth, Cincinnati, Ohio, 

Ind stings esis oh See: | SONG WRITERS YOUR poems set to beau- 
—— sic and plugged a 9 “em Box 
VICES 0 STAMPS from many STENOTIN neenorise gor Meee Station. St. Louis, Mo. 

— ! 1.03. Griffir . xcelsior YPNOTIS COMPLET 9 Method 

lines _ Griffing, Box ! . pf ehocsine We oy 7 TE te Hst wet . SONG POE MS Wanted: Write For Free In- 

La = D Palatine, 1 — , str Rooklet. United Music Corpora- 
ati °° @ 
eS 20 DIFFERENT COMMEMORATIVES ‘c# tion. D pt. 19, Salem, Ind 
— é; Appr vals, rthe fenton Ryan, Middle- MAGIC TRICKS. JOKERS, PUZZLES GOOD MUSIC composed to your Words. 
4 Co. x Conn SURPRISE YOl Re I Bi. r name (or | Reginald Relcher, Chatham, N. J. Estab- 
45 DIFFERENT URUGUAY 1c appre - grew : : . aa. | lished 1916 
— Pinehurst Stampco, 90-C Pinehurst A | . ee “ 
x York WANTED: ORIGINAL song poems. Five 
—— : — — i Star Music Masters, 629 Beacon Building, 
aitee COSTA RICA Airmails (3) 5e with approvals, Bostor 
; poe Robert Smith, Beech Street, McKeesport, SONGWRITE RS! Amazing, outstanding offer. 
Cleve I | Hibbeler, (32, 2157 No. Avers, Chicago. 
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Ww aN rED Sg hameny oa wv Offer. Herb 1,000 gag NEEDED to make gas 
stro i ellin n, 1icago. Pl . . savir st to 30 savings. For free 

» astic Pipe Replaces y “ Sas " acu-matic Carburetor Co, 

TATTOOING SUPPLIES = } W. State St., Wauwatosa, W is 

TAT > OUTFIT $1.50 up te today ° - a ee 
atin Beatie. 138 Lesies. Rockford. til. Vital Materials AUTO parts. All models. Price ot 

é t on request. No catalogue. Meyer's 

BOOKS, PERIODICALS, PICTURES, ts, 820 Drvades Street, New Or- 

POSTCARDS leans, La, SSS — 
Pre PAGE « f new and used -OIL FROM yo car refined a by you wi hout 
es i home study text and refer . ) Free particulars. Oil Puro, 831 Motor 

books at a savir Est. 1902, College Book Avenue, ¥ 1. Wis 
Co., Dept. T, Columbus, Ohio. : INCREASE TIRE and ga oline mileage. Par- 
SUBSTANTIAL SPARETIME profits taking } _ticulars. Howard Rasmussen, Boonville, Mo 

subscrip 500 maga ‘ ‘omptet GA ASLESS GAS! Quickl slly Cc sok 
stertine pol Free! Pi 144-31 Tot Formula 2 D , Al9, Covington, Ky 
Avenue, FI ng. N. ¥ 
eon A —————————— MOTORCYCLES. BICYCLES. 
BOOKS, (or oO tIN re 1 

COKE. (OUT-OF-PRINT, | new. MOTOR SCOOTERS 
P T. Jamkowski, 18870 Mars A ILLUSTRATED REPRINTS from English 
1 ‘ " D detailed I a- 

‘ ES SEST-SELLE 7 t é yd U. Ss. Army Jeep 
K 1\ BEST-SELLER a ' friven r Moto : 

r . ty A r led wi t 435 

D K BOB N ' » bo M nM le Meet & 
_ ————- —— Ss | ( 

REBINDING Wr t ior } re lit A B M 8 

' i ' : H = BP | $3.00. Used M Seo I 3 
t) " M r. I ! N t ¢ ‘ r 
OrFl RECORD B t order nec B07-A W. Pico, 10s A ; 

: c r f Adir ) MILES GALLON! Motor-Sco motor- 
™ I n. N. ¥ ' ats midest out owl 
BOOKS: FUL! money-ma plans. No 1 ' ry. Mlus- 

‘ Det = Phil 7 ‘ trated cat ) r ! is { er, 

ee ; i 7-A West Pico, Los Angeles, ¢ 
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MODELS & MODEL SUPPLIES 
MODEL PUSHER Plane that's far superior 
to conventional gas models. Pusher protects 





propeller and motor from damage on rough 
landings. Terrific climbing ability. You don't 
have to be an expert to make it. For complete 
ir ictions, plans and diag 


rams, send 2oc to 
I i tt ‘Pu blic i” 


How -To-Build-It y 
I Faweett Bldg 





t Greenwi Conn 
Sr fy Booklet 4. No Canadian orders ac- 
PAPIER MACHE Compound. Ready to Use, 

Models, Exhibits, Sehun Halla- 
day St.. J City, X. 7. W for price 
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Extension Light Uses 
Fluorescent Tube 


Less bulky than incandescent lights, an 
extension cord lamp is now available 


























| MICROSCOPES, SCIENTIFIC Laboratory 
Equipment, bought, sold, exchar re 
paired. Catalo Georg Klein, Fifth 
Avenue, New York 
SPECTROSCOPES 
SPECTROSC oP E FOR quick chemical 
an alysis $2.50. Cud x Sons, Campbell, 
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Get the things 
that uses a fluorescent tube. Made uickly, easily 
especially for inspection of parts in & Wri a. ow ts for 
confined places, the extension light oe eee avenge, oq 
provides a cool light of low brightness | pithie Guild, Rox 582B, Harrisburg, Penna 
to prevent glare. It plugs into any 
outlet and is provided with its own ATTRACT ST'CCESS, health, happiness, con- 
ballast and a 12-foot cord. The fluores- |. ! e, through Ontology, Science _ of 
cent tube, consuming only 8 watts, is bgp <r gy oo 
said to be so cool that the extension Alexande ne, X-6, 
light can be clipped to the worker's 

belt or coat lapel. bel you're in New 
1w te ret rr I il 
I rs_ mailed 10 In- 
SPORTING GOODS. FISHING TACKLE, 10c. Haller, 436 New 
GUNS } wy 
SWAP GUNS and At tion th K BOR TORY 7 ~¥ ans in 
= ‘ We | \ tra vo our own 
, A ! » im 3 mare t Bu Metin free. 
t 1 i t t Imperial Teel il Institute, Box 973-Y¥, 
1 ( from $ f All N Tex 
t calit I —Wir r — ee 
R ( s s & W |} COFFE! SUBSTITUTI Se pound (De- 
, \\ le } l >] mple ingred t Instrectiongs 
Tackle, O Golf 1 t, B - | 25e. Reece, New G P 
Old ‘ a “ | RIG MATL 10c, 12 Monthly $1 100 cireutars 
s ‘ | ' i ) < ‘ ener lagazine, 
t \f LB G ri 
} i g j Fr G - | 819A a = ’ Calif 
iB Cat RIRTH CERTIFICATES, all ages, any state, 
( Hard i Send ( 1 j t lay s Er postage. Herndon J, 
with ( r) t r lr pson. D224. YD Okla 
} s Sport G Mil P. K )|§ 
1 ws H » ) | ‘vr TO-TTYPNOS Is New Fasy Way to 
amen > Dothan ae a = Free t v , 675 Eliot, 
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Frayset Le M MISCELLANEOUS 
FIELDGLASSES. TELESCOPES RECEIVE MAILS, magazines, samples bry 
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MICROSCOPES " om Set irandver. York 
LENSES—BUILD your own telescope, fleld- my UNP AINTED | WALL ques $1.00. Re- 
ass itescop As eS 1 t lite 3} Broadway, St. 
t ¢ of at r ler s $1.00 post 1 I r Paul. Minr 
lenses—$2. 0¢ Sixty different lenses—$5.00 
Sitehabe éhiaeel Gh tine. Bet tion abso- | BURIED TREASURE, Minerals, free book 
lutely guaranteed. American Lens Company le photo yas, Fisher Laboratory, Pale 
5 . 7 “ » 1" . ‘ 
1313-X Vine Avenue, Park Ridge, Il. Alto, Call 
; sp VRROW ~ TRAP—easily made, pian 35. 
ASTRONOMICAL TELESCOPES, binocu- | Frank illing, 1017-D Dueber, Canton, 
lars, cameras, microscopes; bought, sold, | Ohio 
repaired, Send 10c¢ for list of instruments de MAGICIANS SPEC TALTIES S exposed Cata- 
sired. Rasmussen, Box 294, Amsterdam, N. Y. log 10c. Bargain, Box Louis, Mo. 
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HOW YOU CAN BUILD 





THIS BOOK Shows You 
HOW TO BUILD A MIGHTY 
ARM AND 16-in. BICEPS 


ONLY 25: TO YOU 


A COMPLETE PICTURE COURSE ON ARM BUILDING 


Why nes get - arm of might with the power and grip to obey you wd 








—. — eget with bulging biceps 
and brawny forearms ‘ solid arm of power that are re 
epected Ly men and admired ow ‘women. 


Learn The WORLD'S GREAT SECRETS OF ARM STRENGTH 


urse is espe dally plas ine ~' A, pas every muscle in your arm. 
v jev da pa of triceps shaped like a horseshoe, 

a ma a pair, of bic h 
The sine wy ables 
re « 





pn the biceps and elbow are decp 
nt Li forearm bellic 










vith « 
like to have 4 he figure Sunred Ran 
You can’ i } mae J mi stake The strongest armed man in the world wrote 
His great am mee stands as proof that you too 

secre methods of strength o velopmer it 
you li ike the m Rush only 





i ret 

iustrate i and explained a u are not 
1 © try: Moulding a Mighty hac ik, Moulding a 

Mighty Che Mo uldir ng a Mighty Grip, Moulding Mighty Legs. 


SEND FOR THESE FIVE FAMOUS COURSES 
FORMERLY $5.00 EACH. NOW IN BOOK FORM 
ONLY 25¢ EACH OR ALL 5 FOR $1.00. 


Mail your order now and ‘‘NERVES OF STEEL, MUSCLES LIKE IRON” 
will be included FREE! It i 4 priceless book to the strength fan and 


muscle builder. Full of tures of marvelous bodied men who wil 
sho you what The Jowett Progressive Power Course has done for 
them and how it can build you into a man of marvelous muscular sym- 


metry and —— strengt 
limited tune offe 


Reach out... Grasp this last chance- 







Book With Photos of 
Famous Strong Men 


A) es 


ERVES of 
Senter 


FREE 






if You Mail Coupon NOW! 


JOWETT INSTITUTE OF PHYSICAL CULTURE 
230 Fifth Ave., New York City Dept. 276 


George F. Jowett: Your proposition looks 
good to me. Send, by return mail. prepaid, 
the courses checked below for which | am 


D Moulding a Mighty 
i 
| Mouidin pene 
c 
< mighty 


i 
} Sg a Mighty 


DO All S&S courses for 
GEORGE PF. c 


} me ge Ty Mighty oO moulding 
c 


JOWETT es : a ¢é ‘eee Ee > 

+ j c end all courses plus post- 

of ee age). No orders less than $1 sent €. O. D. 
Holds more 

strength records Name......------------- Age.---.-- 


than any other 
teacher or athlete. 


Address 


Raneeesenenenasnasanseeencousend 


Editor’s Workbench Chips 








[Continued from page 25] 

exhibited widely in Europe and the United States, 
some of it in the Metropolitan Museum of Art in 
New York City. He received numerous com- 
missions to design decorative accessories for 
restaurants, hotels, department stores, private 
estates and yachts, and eventually organized the 
firm of Lobel-Uris to produce items in glass, 
metal, wood and leather. 

Lobel’s latest interest is the home craftsman, 
partly because of materials shortages resulting 
from the war, and partly because he believes the 
average hobbyist will welcome the opportunity 
to reproduce authentic professional designs for 
home accessories in his own workshop. 


Up and at 'Em! 


F YOU'RE over 17 don’t bother to read this, 

unless you’re far enough over that age to have 
a young son under 17. Middle-aged men with bay 
windows won't be interested in covering the 
Junior Commando Course shown on pages 104 
and 105, though it might actually do them more 
good than the kids. 

Anyway, we call your attention to it because 
it will serve at least a triple purpose. Any group 
of lively youngsters can get together and build 
this obstacle course from odds and ends, then 
have a whale of a lot of fun running it, individu- 
ally or in competition. In so doing, they will 
learn to use their heads and hands, will build 
up their bodies, and at the same time give them- 
selves a mild and enjoyable form of pre-military 
training that may stand them in good stead 
later on. 

The course we’ve sketched out for you is more 
a suggestion than anything else—you can follow 


IT'S INLAID 











Ray Erkson, 1169 Dana St., Mt. View, Calif., built this 
handsome inlaid table. A four- pointed star design 
decorates the top, and a more elaborate one can be 
seen on the end. The excellent workmanship on this 
project brings Mr. Erkson a $3.00 Workbench award 
and a Certificate of Merit. 
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Editor's Workbench Chips 


it as is or, better still, develop other ideas of your 
own. In any case lay out your course plan on 
large sheets of wrapping paper, after the location 
has been selected. Any empty lot or field will do, 
or possibly your school will co-operate. 





The School Shop 


OR the benefit of those who are just beginning 
the Aviation Lessons in The School Shop on 
page 108, it might be a good idea to give you a 
brief summary of the subjects covered so far and 
those to be discussed in the future lessons. As you 
know, The School Shop changed hands in the 
February MI and since that time has been con- 
ducted by Gilbert Paust, a licensed C.A.A. Ground 
Instructor and Lieutenant in the Civil Air Patrol. 
Lesson 1 in February MI covered the history of 
aviation from the accounts of early mythology 
up to the present. In the March issue, Lesson 2, 
The Plane of Today, there was discussed the de- 
sign of the modern plane and the function of the 
various control surfaces. Lesson 3 in April, What 
Makes It Fly, contained a simplified study of 
Aerodynamics and plans for constructing a hand 
model “smoke tunnel” which can be used for 
demonstrating the action of air as it passes over 
an airfoil. In the May Lesson 4, How To Fly, the 
author took you for a spin around the airport in 
a Piper Cub and showed you how really simple 
it is to make the light plane behave. In this issue 
you will find Lesson 5, Safety of Modern Flying. 
It was our intention to continue in the future 
with a discussion of the Civil Air Regulations and 
the safety measures instituted by the Civil Aero- 
nautics Authority, but in view of the numerous 
requests we have received for lessons on Navi- 
gation, Meteorology and Aircraft Maintenance, 
we have decided to outline briefly the C.A.R. in 
Lesson 6 and then tackle these subjects. This, then 
is our outline of the next six lessons: 
Lesson 6—Air Traffic Rules 
Lesson 7—Maps of the Earth 
Lesson 8—Instruments for Navigation 
Lesson 9—Flight Maps and Piloting 
Lesson 10—Dead Reckoning 
Lesson 11—Solving the Drift Problem 
These will take you through Navigation. 
Lesson 12 and those thereafter will continue with 
Meteorology, Engines, Parachutes, etc. 


Book 


Por COOLEY’S article on Electronics in our 

April issue, aroused so much interest in the 
subject among our readers and brought so many 
inquit ‘ies for additional material that we are 
pl ease -d to be able to recommend a book on the 
ct. It is Drake’s Cyclopedia of Radio and 
Ele tronics, written by Harold P. Manly and L. O. 
Gorder and published by Frederick J. Drake 
& Co., 600 West Van Buren Street, Chicago, III. 
It is a comprehensive, non-technical volume. 
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Train IN SPARE TIME AT HOME 
OR AT CAMP... 


The greatest OPPORTUNITY that ever existed in Radio 
is open to you RIGHT NOW! Don’t miss it! My practical 
ng will fit you quickly for a profitable Radio 
ess of your own... OR for a good-paying job in 
one of the Nation's Radio plants at work on equipment for 
planes, tanks, ships, etc. ... OR for higher rating and better 
pay if you enter the Army, Navy or Marines. 


NO PREVIOUS EXPERIENCE NEEDED 


Sprayberry Training starts right at the beginning of Radio. 
You can’t get lost. My tested and proved methods will get 
each subject across to you in simple, understandable style. 
Your success is my full responsibility. You learn Aviation 
Radio, Radio Set Repair and Installation Work, Mobile 
Radio (Auto-Tank), Television, Frequency Modulation, 
Signal Tracing, etc. You will be prepared to cash in on the 
coming great era of Electronics and Electronic equipment. 


READ WHAT THIS GRADUATE SAYS: 
““Salary Has Increased”’ 


“Since I have finished your Radio training I had to enlarge 
ratory with additional equipment. as I have all the 









epair work that I can handle. My salary has in- 
to 50 to 7§ dollars a week. I install transmitter 
equip: ment and public addressing systems. Money can not 


buy the t 


ining that I received through your Academy.” 
Asa Smith, Post 


30x 528, Ft. Leavenworth, Kansas. 


EARN WHILE YOU LEARN 


Along with your Training, you will re- 
ceive my famous Business Builders which 
can bring you in a nice profit shortly after 
you begin my Course No matter if you 
remain a civilian or enter military service, 
my Radio Training will give you the back- 
ground and knowledge to cash in on the 
marvelous future that lies ahead, 


EASY TO START .... 


Remember it is not necessary for a Spray- 
berry student to have any previous experi- 
ence in the field of Radio. You can master 
the Cor in your spare time. It will not 
interfere in any way with your present 






















FACTS ABOUT MY 
VOW! TAKE THE 
PORTANT : 


URES ARE [ 
MY BIG, ILLUS- 
BOOK. WRITE 


RUSH COUPO for rire FREE BOOK 
| SPRAYBERRY ACADEMY OF RADIO | 
| F. L. Sprayberry, President | 
| 
| 





1510-F University Place, N. W. 
Washington, D. C. 
Please rush ms 
IN RADIO."* 


FREE copy of “HOW TO MAKE MONEY 


| City -- State..... 
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By W. H. FAWCETT, Jr. 


President of Mechanix Illustrated 


One of the most inspiring stories I’ve run across 
in a long time was a little news item tucked away 
in the back of the paper the other morning about 
a War Committee of the Blind, representing three 
organizations devoted to the welfare of blind per- 
sons. Its purpose is to co-ordinate and centralize 
all the work being done by the blind toward win- 
ning the war, and will participate in whatever 
activities are planned by government and war 
agencies. Now, I’m willing to lay a small bet that 
when the war’s over it will be found that these 
blind folks have done a better job on civilian de- 
fense than most of the rest of us. 


America’s greatest war plant covers a million 
and a half square miles and employs thirty 
million people. You guessed it— it’s the Ameri- 
ean farm. With so many Americans under arms 
the call has gone out for emergency volunteer 
farm workers. Emphasis 
is put on young people of 
high-school and college 
age. They are organized 
as Victory Farm Volun- 
teers and the goal is to get 
500.000 young folks out 
into the country this sum- 
mer doing the finest kind 
of health-building work 
for periods of from one 
to four months. 

About half will live at 
home and commute to the 
farm and the others will 
live in government super- 
vised camps. State and 
local Victory Farm Volunteers committees will 
decide on working conditions, wages and hours. 
The project is under the direction of the Ex- 
tension Service of the Department of Agriculture 
but you should be able to get full details from 
your local Civilian Defense Volunteer office. This 
summer is going to be full of fun and valuable 
experience for thousands of young Americans. 

They will get to know and love the American 
earth as never before—back on the farm where 
the music of the noon dinner bell sounds even 
more “solid” than Harry James’ horn, and 
where “making with the corn” is something to 


be proud of. 


These are the days when ancient notions are 
being exploded and myths are being blown sky- 
high. One of these is the “old husbands’ tale” that 
women can’t keep a secret. Sir Robert Watson- 
Watt, inventor, started ten years ago working on 
one of Britain’s most vital war secrets—radio loca- 
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tion. He started with three stenographers but his 
staff grew until more than 1,000 women knew the 
details. “I've never known any to reveal the 
secret,” Sir Robert says, “or even to give the 
slightest indication there is a secret to reveal.” 


Let’s start a collection of Victory “wrinkles.” 
Here’s a good one to lead off with: when you 
make a purchase that is not too bulky say to the 
clerk, “Don’t bother to send it. In these days 
oe ~ pie 9 ae daa 
it’s patriotic to carry your own.” And if it’s a 
single article and not fragile say, “Don’t wrap 
it—let’s save the paper.” 


Civilian Defense experts tell us that home-made 
gas masks of muslin with pockets containing soda 
provide little protection against war gases. They 
are designed for chlorine gas—the first kind used 
in World War I—but it’s obsolete now. Modern 
chemical warfare calls for a modern gas mask. As 
a household hint this is a little grim but there’s 
nothing like keeping up with the times. 


This year it looks like our feet are going to 
carry us a lot farther than gasoline will. And now 
that summer is here hiking and hill-climbing 
have come back into their own. This puts the 
emphasis on foot-gear and here again the slogan 
is. ““Make “em last.””. The 
first rule of shoe care is: at 
buy shoes that fit you; too aan i 
large and they wrinkle, ; 
too small and the leather 
stietches and loses its life. 
Remember this the next 
time you take your ration 
book shoe shopping. Shoe 
trees are essential for long 
wear. Having two pairs 
of shoes, worn on alter- 
nate days, will practically 
double the life of both 
pairs—gives the leather a 
chance to dry out and 
keep its life. Saddle soap 
is better for shoes than commercial polishes con- 
taining turpentine. Dry damp shoes at room 
temperature and keep them away from radia- 
tors—quick drying cracks them. Watch the heels 
and don’t let them get run over—a crooked heel 
throws the foot out of line and makes the shoes 
take an awful beating. 


W. W. Paserit, fp 
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by Lieut. W. G. Schmidt, 
U.S.N.R. 


7E HAVE been in port for several days She is a trim ship of 173 feet. manned by 

' awaiting our next assignment and now five officers and around 60 men. Quarters 
he Captain of our ship has just returned are crowded but not uncomfortable. every 
rom a Convoy Conference. It means that inch of the vessel being put to use. I am 
ve are going out to sea again on another Executive Officer. second in command. 
lission. Orders read: “Obtain from PORT DIREC- 
Ours is a PC (Patrol Craft) in the Surface TOR... a list of vessels to be escorted, the 
‘scort Group of the Eastern Sea Frontier times when vessels will be at Sea Buoy, 











“ashcan" 


This unusual photograph caught an 


standard routes, copies of routing instructions 
to the merchant vessels.” We have also ob- 
tained the call letters of the ships, their 
destinations, the heights of their masts, their 
cargoes and communication plans, and the 
speed and convoy procedure. 

Usually we are just one of the convoy 
escort, taking our orders at sea from the 
Escort Commander, who may be the Captain 
of a destroyer or corvette. 

On his return from the conference the 
Captain had ordered, “Prepare to get 
underway.” Immediately preparations had 
been made to get the-ship in trim for sea 
duty. Last supplies of fresh water, stores and 
ammunition have been taken aboard. The 
gyros have been started. The main engines 
have been tested and warmed up. The 
whistle and siren have been tried. 


Continued 


Death on Subs 


as it was fired from PC boat's deadly stern "K gun 


Now it is 0300 and we are ready to cast off 
The night is dark, with the moon hidden be- 
hind heavy clouds. Mist fills the air, which 
has the bite of early morning chill. The 
Captain is on the flying bridge; I am in the 
pilot house alongside the steersman. Our 
red and green running lights glow hazily in 
the mist. 

“Man the special sea details,” comes the 
Captain’s order through the tubes. “Cast off 
all lines aft.” The ship’s stern eases away 
from the pier. “Cast off number three. Take 
number one to the winch. Cast off all lines.” 
We are now free from the pier. 

The whistle utters one long shrill blast to 
notify other vessels that we are backing out. 
“Starboard engine back third. Left 
standard rudder. All engines stop. Rudder 
amidships.” We have moved out toward the 
center of the dock. “Starboard engine ahead 
one third. Port engine back one third. Left 
standard rudder.” We are in the bay. “Stop 
port engine. Ease rudder. Rudder amid- 


one 
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hips.” The bow of the ship is now turned 
yward the sea. 

“All engines ahead one third.” The bells 
ng. “Secure all gear for sea.” As we 
ather speed down the channel, we pass the 
lark shapes of the ships which will make up 
he convoy: heavy-laden tankers and cargo 
hips with high sides, which dwarf us by 
nei size 
the Captain tells the 
We proceed at varying speeds, 


“Steady as you go,” 
steersman 
kirting ships, and slowing down as we ap- 
proach the harbor net. The gate is open 
nd we pass between the small net-tenders 
ding quietly at either side. 

Once we have glided through the net. there 
Navi- 
Blowers speed up and 
ngines throb more heavily as PC 


s a noticeably increased alertness. 
ational lights are on 
sweeps 
toward the Sea Buoy, where the convoy is to 
Kapok life jackets are donned, 
nd safety bars removed from the depth 
harge racks The 
three-inch guns fore and aft. The submarine 
We are ready for action 


ssemble 
crews stand by the 


etector pings 
We zigzag through the choppy sea, bobbing 
ke a cork on the waves. as the sun comes up 
ind the convoy lines up in formation under 
uidance of the Convoy Commodore, a naval 
ficer aboard one of the cargo vessels. The 
blinkers of the Escort Commander flash: 
fake patrol station. We acknowledge and 
ish to our position. The convoy heads 
south 
A blimp rides high above us, scouring the 
sea with plump dignity. Planes soar ahead 
nd behind, circling the convoy in wide 


sweeps. We dash in and out, zigzagging, 
circling, doubling back and then ahead again, 
ever on the alert for the enemy. The look- 
outs strain through their powerful binoculars 
for the tell-tale signs of danger: a periscope, 
an oil slick, any unusual surface indication. 
In the pilot house the sub detector shrills. 
Sometimes a school of fish, a large whale, 
a sunken wreck, or a coral formation, will 
cause the machine to sound as though its 
waves had touched an enemy marauder 
It is often hard to distinguish the difference, 
but the PC will take no chances. She 
will drop a pattern of asheans to make sure 
that no submarine escapes. 

There was a time last year when enemy 
submarines swarmed through these waters 
wreaking havoe on our shipping. But that 
was before we were fully ready for them. 
Now we have made it so hot that few of them 
dare come within range of the Eastern Sea 
Patrol. But submarines are still an ever- 
present danger and we are constantly on the 
alert for them 

All through the day we take our turns on 
four hours on, eight hours off, but 
nothing much happens. We sight several 
wrecks, grim reminders of the days when the 
Nazi submarine packs were having their 


watch 


field days. We come across an occasional 
buoy, covered now with black oily grime. 
These mark the spots where our ashcans have 
been dropped on subs. 

Several times the sub detector has whined 
its sharp warning. We have sped to the areas 
indicated and dropped patterns of ash- 


cans. but these have been false alarms and 











Nerve center of the PC boat is its wheelhouse, shown in unusual photo above. 


we take them in our stride. We continue our 
patrol, darting ahead of the convoy and then 
at varying speeds and in zigzag courses we 
return to our original position. This goes on 
constantly. We must not relax. We may run 
across a sub without warning, lying on the 
bottom perhaps. waiting for night to 
emerge from the sea. There may be on 
hiding in the lee of a wreck, a likely hiding- 
place. 

Now it is our first night out and we are, if 
possible, even more alert. A message comes 
from the Escort Commander: Sub sighted 
He gives us the latitude and longitude and 
orders: Proceed and conduct search. “All 
engines ahead full,” the Captain orders. The 
alarm sounds general quarters and all hands 
rush to their battle stations. Up from the 
hatches hustle the deck crew who are not 
already topside, some of them hastily pulling 
on their clothes. 

The depth charge crews stand by at the 
stern racks and the K gun, ready to feed the 
deadly cans of TNT into the breeches. Fore 
and aft, the steel helmeted gun crews are 
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ready to meet with hot lead any 
sign of the sub on the surface. 

As we approach the location 
given us, the sub detector in ths 
pilot house sings. The sub has 
heard us on his hydrophones and 
is trying to submerge in an effort 
to escape our attack. But he can- 
not hide from us; our detector is 
dead on him and he cannot get 
away. 

As our detectors tell us we are 
directly over him the Skipper 
gives the word. We let depth 
charges out over our stern, and 
fire the K guns, sending more 
charges out on either side. The 
big cans, each loaded with 300 
pounds of TNT, arch in smoot} 
parabolas, their firing arbors giv- 
ing them the appearance of giant 
mallets. They splash into the sea 
astern. 

A muffled roar comes from be- 
neath the water as the depth 
charges explode 

The concussion flutters the ship 
with vibration, the force of it 
shivering every man aboard. The 
sea where the ashcans have 
dropped arcs up like the top of a 
globe and then a huge geyser 
bursts through, rising high in a 
solid mass from which white spray flies as 
from an umbrella. 

We race forward, circling the area and 
dropping more charges in a pattern. If there 
is a submarine below, it is probable that our 
ashcans have spelled his doom. 

We circle back over the area to see the re- 
sult of our depth charges. There is a small 
oil slick on the surface and then two large: 
slicks. The wily sub commander may have 
discharged oil to fool us into thinking we had 
sunk him, but the two larger slicks indicate 
that we probably shattered his saddle tanks 
and made it impossible for him to return to 
his base—if he still can navigate. 

German submarines are known to have ex- 
tremely strong pressure hulls and it is quite 
probable that we have failed to tear him 
apart at the seams. But the explosive force 
of our ashcans can do other damage which 
will end the career of this undersea pirate 
The great pressure of the water on the 
hull can tear the sub apart inside, immo- 
bilizing the controls, killing the men by 


concussion and [Continued on page 154] 
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HALF HELICOPTER, 





HALF AIRPLANE 


the story of the Convertaplane 


as told to George Daniels 


by Gerard Herrick 
| ITTLE Jimmie Jr. looks up from his 1950 

“ Model tricycle toward a tiny speck just 
above the horizon. He watches intently as it 
streaks nearer at more than 6 miles a minute, 
then he calls, “Hey, Dad! better get the lawn 
mower out of the way—-Ma’s coming in for a 
landing!” 

About 10,000 feet over head, Ma relaxes 
in the roomy cabin of the family Converta- 
plane. Far below, the familiar pattern of the 
neighborhood roads tells her it’s time to cut 
in the rotor action for a landing in the side 
yard. She eases back on the throttle, and 
the airspeed indicator swings slowly around. 
The pointer passes the miles-per-minute 
markings on the rim—5 miles per minute, 4 
miles per minute, and so on down to a mere 
100 miles an hour. 

Then a flip of the little lever under the 
dash causes a strange thing to occur. The 
wing above the cabin suddenly whirls from 
its position across the centerline of the ship, 
and starts to rotate! Faster and faster it spins 
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until the eye can barely make it out. The 
speed of the ship drops to a snail’s pace. It 
hovers while Ma tamps out her cigarette, and 
then begins its vertical approach to a landing 
area no larger than a tennis court! 

Capable of rising or landing vertically as a 
helicopter, this amazing ship converts itself 
in mid-air to a high-speed, efficient, long 
range airplane or from airplane to low speed 
vertical flight helicopter. And as Ma brings 
the ship to a stop beside the garage, you'll 
probably marvel at the fact that one of the 
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Unusual view of Convertaplane was, obtained with ship on check-up platform above. 
Rotor-wing is rigid from tip to tip, shaped like conventional tapered wing. 


first Convertaplanes was actually flying in 
1943! 

The 1943 Convertaplane is almost as thrili- 
ing a spectacle in operation as the 1950 Model 
to come. As far back as 1937, Test Pilot 
George Townson flew a series of sensational 
demonstration flights in the 125 horsepower 
experimental Convertaplane. U. S. Navy’s 
Commander J. D. Barner and N. A. C. A.’s 
Russel Robinson were among those on hand 
as pilot Townson, in the Convertaplane, 
roared across Boulevard Airport on the out- 
skirts of Philadelphia. A few minutes earlier, 
a group of engineers and aircraft experts had 
craned their necks to watch this little known 
ship convert from airplane to rotor plane at 
1,700 feet, but this time a conversion was to 
be made at only 50 feet! 

The crowd and the cameramen that lined 
the runway turned as a man, as the Con- 
vertaplane shot past them. In the cockpit, 
pilot Townson reached up, grasped the over- 
head lever that would release the upper wing 
for rotation. As the ship skimmed over the 
center of the airport, that slim upper wing 
suddenly swung into action as a rotor, and 
to the amazement of the spectators, seemed 
to lift the machine almost vertically in its 
flight path. Then, with nearly all of the field 
behind him, pilot Townson eased off on the 


Continued 


Half Helicopter, Half Airplane 
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throttle. Observers 
clenched their teeth and 
awaited what seemed an 
inevitable crash into the 
undergrowth and stubble 
beyond the airport. But 
the incredible Converta- 
plane and its intrepid pilot 
settled gently to a feather- 
like landing, with several 
hundred yards to spare! 

“Half plane, half gyro” 
was the way designers re- 
ferred to the ship in those 
days. But that was only 
the beginning. “Half plane, 
half helicopter” is the need 
of today—and the Con- 
vertaplane answers that 
need. 

Since that memorable 
demonstration five years 
ago when Commander 
Barner remarked, “The Navy is certainly in- 
terested in its possibilities. .. .” Work on the 
Convertaplane has been shrouded in secrecy. 
Even today, only a part of the story can be 
told. 

Perhaps the most unusual revealable fea- 
ture of the Convertaplane is the design of its 
rotor-wing. Unlike the rotors of the familiar 
autogyro and helicopter, the Convertaplane’s 
rotor-wing blades are not separately hinged 
at the hub, and do not bend upward in 
operation. Built as a combination rigid, two- 
bladed rotor, and cantilever wing, this rotor- 
wing tilts as it spins. So in flight, this unit 
inclines at a slight angle to one side in re- 
sponse to the airstream, in rotation, and is 
automatically checked at the proper limits. 

A special wing section had to be designed 
for the rotor-wing because of the fact that 
one half of the surface travels backwards 
when the unit is in rotation. The answer was 
found in a wing that presented the same 
shape in cross section on both leading and 
trailing portions. To use a colloquialism, it’s 
the same shape coming and going. 

An interesting sidelight on this peculiar 
airfoil section is the fact that its shape can be 
developed to suit practically any loading con- 
dition by plotting an equation on graph paper 
—in a similiar manner to that by which the 
famed Davis airfoil is worked out. Tests 
in the wind tunnel of the Guggenheim 
School of Aeronautics show that the al- 
most unbelievably simple rotor-wing 
section can compete in performance 
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with conventional designs—and it can do it 
traveling forwards or backwards! : 
Equipped with this type of wing, the 
Herrick Convertaplane can take off, climb, 
fly, and land with a full load, as a conven- 
tioaal biplane when the rotor-wing is locked 
stationary in a cross-wise position. With the 
rotor-wing rotating in helicopter fashion, it 






















Roomy side-by-side seats and simple instrument panel make 
the Convertaplane a pleasure to fly. Cabin jobs come next. 


can do the same things with the same loads— 
but minus the conventional plane’s take-off 
and landing run. 

It can also be revealed that the newest 
Convertaplane design eliminates the bottom 
wing, making the ship a full-fledged heli- 
copter, when the rotor is turning—and a full- 
fledged airplane without an inkling of 
helicopter, when the rotor is locked for high- 
speed flight. 

With a completely dead engine, the Con- 
vertaplane can glide for great distances as a 
conventional airplane, enjoying the wide 
range afforded by near-perfect streamlining. 
Flying at airliner levels, it can at all times 
select a landing spot from an area of about 
500 square miles, glide as far as 10 or 15 
miles to it if necessary, and then start its rotor- 
wing spinning to land safely straight down 
to a barnyard or rooftop, as the case might be. 

While vertical take-offs are within the scope 
of the newest Convertaplane design, the ship 
as a helicopter, is intended mainly for 45° 
ascent, as this angle enables it to carry a 
greater load. In ordinary operation, this 
means that you need about 60 feet of forward 
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travel to clear a five story apartment house. 

The controls of the Convertaplane are at 
present the same as those of conventional 
airplanes. The only addition is the rotor- 
wing lever which is used to convert the ship 
from one type of aircraft. to the other. 
Whether it is flying as a rotating wing aircraft 
or as a conventional fixed wing machine, the 
operation of the controls is the 
same. The only difference as 
far as the pilot is concerned, is 
in the ship’s performance. 

Setting the wing in rotation 
reduces the speed and increases 
the lift. Locking the wing in 
conventional position permits 
the high speed of a regular air- 
plane. 

Your family Convertaplane 
can also be your family car, for 
coming models will include 
equipment for driving along 
the highways or city streets 
when short errands make road 
travel simpler than flight. If, 
for example, you want to run 
down [Continued on page 143] 


Pilot pulls lever as shown, to convert ship from one type to the 
other. Release mechanism above lever starts rotor-wing turn- 
ing. Locking rotor-wing for speed flight is equally simple. 
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by Lester David 


VN UADALCANAL—July, 1942 

FJ it is night, and Jap soldiers, feeling 
secure in their unchallenged possession of the 
whole island, sleep in their tents and trenches 
Jap work crews rest from their building of 
the airfield from which they expect to blast 
the vital United Nations communications 
lines across the southwest Pacific 

A small boat slithers through the light mist 
and glides silently aground on the beach. The 
officer in the bow whispers quick, urgent 
orders and three U. S. Marines, submachine 
guns cradled in their elbows, wade ashore. A 
fourth Marine carefully lifts a foot-square 
box from the bottom of the boat, straps it to 
his back, and follows 

In a few seconds the little party is lost in 
the heavy shadows of the jungle growth near 
the beach. 
rustle as they are brushed impatiently aside. 
The four men freeze as still as statues. But 
the Jap patrol passes by. The sounds recede. 
Swiftly and silently the Marine carrying the 
box digs the lumberjack’s irons on his feet 
into the bole of a tall tree, and begins to 
climb. Near the top, deep in foliage, he care- 
fully and securely fastens the little, incon- 
spicuous box. Two minutes more and he is 
down, and the party fades rapidly back to the 
boat, and slides off across the silent water 

Gu.dalcanal—August 7, 1942. 

Dawn. American warships standing off the 


Suddenly a twig snaps, leaves 





A fantastic radio that needed no operato 
paved the way for a great American victory 
over the Japanese. Left high in a tree by 
three Marines, it sent us vital information— 


island can see through the clear air the first 
signs of the Jap encampments ashore stirring 
to life. At an order the big naval guns speak 
and speak again, and a hail of shells rains 
death and panic on the completely surprised 
Japs. Another order, and thousands of ready 
Marines spill over the warships’ sides int 
fast small boats, to swarm ashore with full 
advantage of a favorable wind and tide. The 
battle has begun which for the first time will 
wrest from the Japanese Army a position it 
has wholly occupied, which will spike th: 
entire drive of Jap arms to harass American 


communications. Had that battle been 
hampered by bad weather, it might have been 
an American disaster That it was a 


American triumph was largely because o 
that little box in the tree 

For that box was a miniature battery 
operated radio station. Every hour, for more 
than three weeks, it had broadcast reports o1 
the temperature, wind velocity, barometri 
pressure, relative humidity and tide condi- 
tions on Guadalcanal. Every hour, for mors 
than three weeks, radio operators on Ameri- 
can warcraft within a 50-mile radius had 
noted the vital reports. For several days all 
troops and supplies were ready for the attack 
on Guadalcanal, but each day the little radio 
warned of low pressures, betokening storm 
of high humidity, indicating fog. Then Navy 
meteorologists began to get the picture they 
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wanted: weather clearing, tides right, wind 
ackening. And with the complction of that 
picture, the fate of the Japs on Guadalcanal 

as sealed. . 

Details of the apparatus that did this im- 
portant job remain, of course, strictly secret 
It is known, however, that it is an adaptation 
of the radiosonde—a device which is used to 
explore the atmosphere vertically for data on 
high-level weather conditions, reporting 
them to the ground through a small radio 
transmitter. It is sent aloft suspended from 
a balloon, which bursts when it reaches the 

irefied atmosphere of the stratosphere, and 
the radiosonde descends by a small parachute. 

Remarkable as it is, however, the little box 

; only one of the dozens of electronic won- 
ders being created day after day in the Signal 
Corps General Development Laboratory. 

There many of the country’s foremost elec- 

ical engineers huddle over work benches 
with wires, tubes and multitesters, their 
ngenuity and harnessed to the 
tactics and strategy of war. Radio, a force 

cement nations in peace, has. become a 
powerful weapon to facilitate destruction. So 
the lights burn until daybreak 
and the eyes grow red-rimmed in 


reseal ch 


the labs as the engineers work to 
equip American with 
radio equipment and 


fighters 
superior 
weapons. 

The General 
Laboratory, operated under the 
Materiel Division, has 7,000 em- 
ployes, 


working 


Development 


civilian. 
radio, wire 


military and 
to perfect 
sound and light equipment used 
for communication purposes by 
he Army ground forces, meteoro- 
equipment primarily fo 
the artillery and air commands 
and radio direction-finding and 
locating apparatus to detect 
enemy air and surface raiders at 
great distances 

One of the great success stories 
of this war is the development and 
perfection of radiolocation. Five 
years ago it was virtually un- 


known, existing almost entirely in 


t 
t 
} 
i 


ogical 


the imaginations of a few men 
Today radio locators guard cities 
and vital installations, and give 
warning of aircraft as much as 150 


Corp. Edmund Eckman demonstrates a com- 
pact radio direction finder at Ft. Monmouth 
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miles away. They can even aim and fire anti- 
aircraft guns, in any kind of weather, with 
far higher accuracy than any human gunner 
could achieve. 

Aloft, in night fighter planes, radiolocators 
reach out into the darkness to spot enemies. 
The disasters that befell the bragging Luft- 
waffe over England during the Blitz were 
attributable in no small part to the excellence 
of the R.A.F.’s radiolocation instruments. At 
sea, radiolocators can probe beneath the 
water for submarines or mines, quickly and 
surely 

Weapons as Frankenstein’s 
laboratory, weapons so small they fit snugly 
into a corner of a soldier’s haversack, weapons 
to save lives and weapons to destroy. ... 

There is the little gadget, just perfected, 
which would have avoided the ordeal ex- 
perienced by Capt. Eddie Rickenbacker and 
the others who drifted for weeks on life rafts 
under the burning Pacific sun before help 
came. 

It is a tiny, water-tight radio transmitter, 
to a single frequency. Eventually 


there will be one in every plane, ready for 


complex as 


sealed 
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War Wonders 
of Radio 


duty the moment a flier is forced down 
in mid-ocean. All receiving stations 
with direction finders go into action 
when word is flashed that a plane is 
oveidue or missing. At hourly in- 
tervals the little transmitter releases a 
sigral which, when caught by the 
direction-finders, reveals the spot on 
ocean or desert where the lost men 
await rescue. 

Little gadgets, big gadgets. In the 
deserts of Tunisia huge American 
trucks—mobile broadcasting stations 
are racing over the sun-baked terrain. 
They transmit instructions as they 
careen along, enabling field com- 
manders to maintain continuous con- 
tact with planes, ships and armored 
columns no matter how swiftly they 
move. We had portable transmitters before 
this country entered the war, but they could 
not be used in motion. Trucks bearing them 
had to stop whenever the equipment was to 
be used. But modern warfare demands 
greater efficiency and soon a self-contained 
mounted transmitter, having a range of 100 
miles, was developed and sent into action. 

The hows and whys of these devices can- 
not be told now. Much of the experimental 
work in radio communication and detection is 


Pack radio, powered by elbow grease, via cranks. Operator 
sends message during maneuvers, by key strapped on knee 
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done in the utmost secrecy. In time of peace 
some of these amazing developments would 
be heralded with huge advertisements 
trumpeting “next year’s models.” Today they 
just slip quietly into mass production for wa 
use. 

Among the many and complex obstacles 
the General Development Laboratory is 
hurdling, for example, are the problems met 
in making radio reception and transmission 
in vehicles as smooth and clear as possible 


Radio carried by soldier at /eff, below, establishes com 

munication between operator (right) and headquarters 
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There are ignition noises 
from powerful motors 
which blot out recep- 
tion; there are roaring 
mechanical noises which 
deafen operators and 
make incoming orders 
difficult or impossible 
to hear; there are high 
frequency vibration im- 
pacts from hard-surface 
\ roads which loosen tubes 
4 and break wires. The 
engineers work and im- 
prove and improve 
again. 

One of the most im- 
portant jobs now under- 
taken by the laboratory 
is to perfect static sup- 
pression in automotive 
vehicles, tanks and 
armored cars of all 
sorts. To eliminate the 
propagation of radio interference by the elec- 
trical systems installed within them, these 
‘ehicles are being shielded in unique ways. 
Because of the vast increase in the number of 
vehicles rolling from the production lines to 
the fields of combat, this research has de- 
veloped startling methods of static suppres- 
sion which will prove a boon to civilians after 
the war. As the new types of radio sets are 
delivered to the troops in the field by the 
manufacturers, the laboratory sends engineers 

nd technicians to assist in their proper in- 
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mproved Wolkie-Talkie radio in operation during maneu- 
vers at Pine Camp. Light in weight, unit includes an aerial 


stallation and to see that the proper suppres- 
sion systems are applied to the vehicles. 

Skilled service men and sometimes the en- 
gineers themselves stay with the systems in 
the field in many cases, not only to see that 
the equipment is correctly installed and used, 
but to check on performance under field con- 
ditions. “Bugs” are always being found— 
and licked. 

Most often, it is the laboratory expert, the 
research engineer, who develops these in- 
struments, but the soldier in action who uses 
the equipment has sometimes helped too. The 
Army needs equipment that works better 
than anything it has, and improvements come 
with use in battle or on maneuvers. 

There is Sgt. Timmy MacVane of the Signal 
Corps, assigned to an armored division. For 
weeks he goes through maneuvers and day 
by day he becomes more convinced that the 
dial on his radio set is faulty and that he can 
improve it. 

At night he works on a new device and 
when he has completed it, he takes the idea 
to his immediate superior. It’s good, they de- 
cide, so up ahead it goes. It comes to the 
attention of the General Development 
Laboratory, where it is turned inside and out 
and several radio sets are altered to include 
the proposed improvement. Then, if it is de- 
sirable from a technical and production 
standpoint, it’s in. And Sgt. Timmy has added 
something toward ultimate victory. 

Soldiers in the field and in the laboratory 
fight not only with guns, but with electricity, 
saddling the electron for battle and victory. 


Radio-equipped ambulance ¢e-operates with search airplane 
in reaching planes forced dow. Plane directs it to scene. 
‘ 





ers ik . . 
Photo by Air Corps U. S. Army K. F. Photo Section 
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Gypsy Rose Lee, above, is wel 
built, but not strong enough 
to withstand impact of 400 
pound prop stairway, right or 
row, which nearly fell on her 
when cable snapped backstage 


“BP OOK OUT!” yelled a stagehand, and 

four men and a girl scrambled for their 
lives as 400 pounds of wood and steel came 
crashing into the spot they’d been occupying 
just a split second before. The four men were 
stagehands, engaged in the task of hoisting a 
400-pound prop stairway into the air to get 
it off the floor, when the cable parted and 
the piece came crashing down. The girl 
































by Louis Hochme 


Stairways hang in mid-air, luxurious 
rooms split in half and ride on tracks 
while tons oi scenery glide about in 
silence. But nobody notices a little 
thing like that when Gypsy Rase Lee 
is in action. Here’s how it’s done. 





was Gypsy Rose Lee 

On the other side of 
the curtain, howls of 
laughter rose from the 
audience, who, bliss- 
fully unaware of the 
near tragedy that had 
occurred, were splitting 
their sides at the antics 
of Chaz Chase, come- 
dian in the Star and 
Garter show, now pack- 
ing them in off the Great 
White Way. 

This is just one of the 
many problems. con- 
fronting backstage me- 
chanics, who have to 
guard against 
eventuality, in the 
course of their hectic 
activities. Fortunately, 
they shoulder their re- 
sponsibilities well, for 


every 


such accidents are ex- 
tremely rare. Always 
on the alert, they con- 
tinually check and re- 
check props, ropes, and 
cables, looking ahead 
and doing their level 
best to be ready fo 





anything. Every pos- 
sible precaution is 
taken, not only against 
accident, but against mechanical gremlins 
that might interfere with the smooth opera- 
tion of changing sets and scenes during a 
performance. Thousands of pounds of scenery 
props, and portals hang high overhead, pre- 
senting a constant thread to performers and 
stagehands, should they become lax in their 
care of the riggings that support them. Ropes 


supporting heavy pieces usually have a 
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OF GYPSY ROSE LEE 


cond safety rope just in case one 
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iould break. Riggings are con- 
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1 
ncn 


nspected, as well as props 
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are to support the weight of 


rformers, and nothing is over- 


*ked 


When the curtain drops at the 


id of a scene, few audience 


ailze 


so 


the beehive of activity that 
n behind it ‘hey gasp with 


uazement when the rising curtain 
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an entirely diflierent scene 
da in every detail, with new 
furniture, ligh d actors 
as it done in so short a time? 
went on bi id that closed 
Where all that new 

am P YT} ane 
come trom ime answel 


1 backstage mechanics, the 
| 


oblems of which have been boiled 
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ol 
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‘ont 


to an exact science since tne 
Shakespeare, when printed 
denoted the presence [ 
house, or cow! 

rary to popular belief, the 
»ace backstage is not a vast 


apable of accommodating a 


cket battleship, but in fact is an 
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re 
oO 
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ately 


ace 


rowded, overrun, minor sec- 


f the stage itself. Approxi- 
three quarters of the floo: 
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of that stage is used for the 
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~ SLIDING DOUBLE 
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Back platform set recedes, fop photo, as stage hands pull in sides 
of a "sliding double’’ between scenes of The Russian People 
Abe Kurr't, inventor of the tracks, directs job. Stage hands in 
lower piofo remove foreground set to make room for rear one 
Heavy lires show set movements in "sliding double" scene change 











~~ 


"Sliding double" photo above, viewed 
from flies, with stage apron at right. 
“Jackknife"’ change is diagramed at 
right. Arrows indicate incoming scenes. 


presentation of the show, 
and the remaining one 
quarter has to accommodate, 
in whatever manner pos- 
sible, the bulk of props and 
scenery. 

As a rule, backstage prob- 
lems fall into two cate- 
gories; the musical show, 
and the dramatic play. The 
former usually presents the 
greater difficulty, for it gen- 
erally utilizes a greater por- 
tion of the stage floor for its 
giant dance reviews, and has 
more scene changes with 
more elaborate settings. 
However, the show is 
usually timed to permit more 
time for scene changing, for 





“Turntable 
Turning platform brings new scene to 


front 


old 


change, 


one 
























to 


after each big scene, a colorful curtain comes 
down and a specialty number is put on in 
front of this while the stagehands go to work 


behind it. 


Continued 


The Mechanix of Gypsy Rose Lee 


The dramatic play, however, must have 
much faster scene changes since there is 
no auxiliary entertainment between 
scenes, and the continuity depends on 
quick changes. Toward this end, many 
ingenious systems and devices have been 
perfected, such as turntables, “jack- 
knife” changes, rolling platforms. All 
these changes have one thing in commor 
They are built on false floors or plat- 
forms which are equipped with casters to 
permit them to roll into place instantly 

The turntable consists of a circula 
platform that revolves on a central pivot 
Two sets are built back to back on this. 
and when it is desired to change ths 
scene, the table is simply revolved until 
the other scene comes into place. The 
“jJackknife” change is executed by two 
platforms, facing each other 
from opposite sides of the 
stage, each attached to a 
front corner of the stage by 
a pivot. When a set is pushed 
into place, it turns on its 
pivot until it rests flush 
against the front apron of 
the stage. The other plat- 
form is pivoted back and out 
of the way. To change the 
scene, the first platform is 
pivoted back out of the way 
and the second one is pivoted 
into its place. 

Where the stage dimen- 
sions permit, three rolling 
platforms can be used, each 
containing a different scene 
One platform stands before 
the audience, and the othe: 
two stand out of sight on 
either side of it. For chang- 
ing the scene, the first plat- 
form is rolled back, and one 
of the side ones is rolled in 
front of it to take its place 
above is simple. Sometimes the side plat- 
3 yy Ap forms are only half size and 

each contains only half of 
the scenery. In this case, both platforms are 
moved in together and they fasten together 
to form one complete scene. 

Where the script calls for more scenes than 
there are platforms, stage- 
hands remove the settings 
from the idle platforms and 
replace them with the new 
scenes, while the performers 
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Some- 
mes it isn’t even necessary to remove a 


e acting on the other platform. 


t in order to substitute another. In 
nele Harry, a play utilizing the “jack- 
nife’ change, one of the platforms 
yntains a living room set. During the 
rformance, an office set is put up on 
is platform within the living room set 
1us making it a shallower set, but leav- 
he living room scene intact! 
n order to facilitate the rolling of these 
eavy platforms, tracks must be laid 
wn for the casters to roll on. These 


og 
T 


sually consist of flat strips of heavy 


tibre, hundreds of pieces being screwed 


wn directly to the stage floor as needed. 

the stagehands push the platforms 
ver these tracks, they have to be careful 
it to exert too much effort on one side 
d too little on the other. Once, dur- 
g a performance of a currently popular 
how, the platform jumped the fibre 
acks and precious time and elbow 
rease were expended in jockeying the 


thing back on again 


One ingenious mechanic, Abe Kurnit 
he Theater Guild 
lissatisfied with the fibre tracks, went to 


head carpenter at t 


ork and designed a set of portable 
ooden tracks which have proved so 
iccessful that defense plants have been 
ontacting him in an effort to adapt his 


acks to their industries! 

His tracks are made in sections which 
re laid out on the floor and pin-hinged 
wether, the job taking only 12 hours 
s against 6 hours for the fibre tracks 
Three to four dozen screws are all that 
e needed to hold them down, while it 
takes 10 gross screws and almost as many 


blisters to fasten down the fibre tracks! 


rrooved guides along the edges keep the 
atforms in place and permit such ease 
moving them, that only two or three 
en are needed to pull a_ platform 
eighing from 3.000 to 4.000 pounds, as 
gainst 7 or 8 men tugging at a platform 
fibre tracks 
All this time and energy saving has 
oved extremely valuable, particularly 
nce war conditions have made traveling 
cilities so unreliable. Once, when the 
ow, The Russian People, coming back 
from tour, was scheduled to open in New 
rk for a preview at 8:40 that night, 
.e train was four hours late. With only 
ven hours left to unload about ten 
uckloads of equipment, lay out the 
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Keep your eyes on the maze of ropes in this picture They con- 
tro! the sets and drops for Star and Garter. Notegirls among ropes 
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Look carefully, and you'll see electrician adjusting 
angles of a few of the lights used in Star and Garter. 


tracks, assemble the platforms, and put 
up the scenes and lighting, it looked as 
though the audience would have to be 
given back their money and sent home. 
However, Kurnit’s tracks saved the day, 
and the show opened on schedule. Fibre 
tracks would have taken at least six 
hours alone, to lay down, and the show 
could never have opened on time. 

The speed with which the Kurnit 
tracks permit scene changes is phe- 
nomenal. During the show, The World 
We Make, a doctor’s office scene was 
changed to a laundry, operating full 
blast, with steam up, mangles, ironers, 
and washing machines working, all 
in 30 seconds! In the show, They Shall 
Not Die, a bedroom scene was changed 
in 24 seconds to a large courtroom with 50 
people, judge, jury, witnesses, lawyers, all 
seated or standing in place! 

Musical shows, as a rule, do not utilize roll- 
ing platforms, since they generally have more 
scene changes, many of which take up the 
entire stage. Their sets consist mostly of 
bulk, large pieces that have to be set in place 
by hand or lowered by ropes. In Something 
for the Boys, a large western house, complete 
with veranda, is rolled out onto the stage, its 
base being fitted with casters. In another 
scene, a transport plane cabin, with wall cut 


away to show the people seated insidk 
is built on a rolling base in such 
manner that it can be rocked and 
swayed from behind the scenes t 
simulate rough flying 

The long, raised platforms and 
sloped runways along which the choru 
girls of Star and Garter dance, ari 
made up in sections, which are laid 
end to end and hooked together. Th: 
cross-bracing underneath is_ effec 
tively concealed by decorative panels 
placed along the sides facing th: 
audience. Most of these runways and 
platforms come apart, fold and stor 
flat against the back wall, while othe 
large pieces have to be hoisted up into 
the air when not needed to provid 
more floor space. Most of the hanging 


Portable switch boards like this travel with shows on the road 
Highly complex; they control lighting effects of performance 


props and drops are counterbalanced with 
metal weights to make raising and lowering 
easy. 

The construction of walls and scenery is 
simple. They consist of linen, stretched over 
wooden frames, and painted with water 
colors. They are made light and strong, but 
occasionally one may accidentally fall against 
something and tear. They are immediately 
patched together temporarily until the show 
is over, then repaired permanently before the 
next performance. 

An average set [Continued on page 145] 
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... but here is one worry you can avoid 


HIS war has changed fashions in driving Remember, Uncle Sam needs your car on the 
iS well as fashions in clothes. Today, you job. So instead of worrying about possible 
use your car less ... make shorter, more infre- breakdowns, guard against them by insisting 
quent trips. on genuine Marfak Lubrication Service. At 


This means that water and sludge can accu- Texaco and other good dealers everywhere. 


mulate in the crankcase . . . pistons and bear- 
ings may be exposed to rust; scale and rust 
can ruin your radiator; tires and battery may 
deteriorate and wear out faster. 

That's why, today, there is more reason than 
ever before to protect your car with Marfak 
40-point Chassis Lubrication Service. This thor- 
ough, stem-to-stern service leaves nothing to 
guesswork. It guards vital, irreplaceable parts, 
helps keep your car working in tip-top shape. 
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American tanks advance in Tunisia. Writes Mr. Kluckhohn: "Our Mark IV tanks are better armored than German Mark IV's, 
although their 75-mm. guns are not so good . . . The German tanks have a lower silhouette and do not provide so big a target.” 


by Frank L. Kluckhohn 


New York Times Staff Corresnondent 
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Frank L. Kluckhohn, 35, has 
been a newspaperman in this 
country and abroad for |5 
years. A native of St. Paul, 
he attended the University of 
Minnesota to study law, but 
gave it up and left college. 
After some experience in busi- 
ness he went to work for the 
St. Paul Dispatch. Later, as a 
wandering reporter, for the 
Boston Globe he covered 
most of Europe, as far East 
as Turkey, before joining the 
staff of the New York Times 


nearly 13 years ago. Since then he has served in Wash- 
ington and Mexico, at the Hague Conference, and 
for several years in Spain, where he covered the revo- 


to the Civil War, and part of the 


Civil War itself. Just before going with the American 

Army to North Africa, he was stationed in England 

for the New York Times, by whose permission this 
eyewitness report is reprinted. 








LLIED HEADQUARTERS IN NORTH 
AFRICA.—To some extent this North 
African campaign has been the same sort of 
testing ground for the Americans that Spain 
was for the Germans. The lessons learned 
here can be of inestimable value in future and 
larger-scale movements. Failure to observe 
them will certainly lead to an unnecessary 
expenditure of lives and materiel, if not to 
serious trouble, in bigger campaigns. 

The first of these lessons is that the Ameri- 
cans must work together in large units. Dis- 
persing the available forces over large areas 
rather than maintaining them in striking 
form is likely to prove unfortunate. But in 
armaments and technique—fields that may 
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seem dull but that have the utmost im- 
portance in winning battles and saving lives 
—lessons almost as important have been 
learned. 

It is significant that in the test of weapons 
and men during the past campaign of more 
than a month, we won against the Germans 
and Italians. Generally, the results were 
satisfactory from our viewpoint. But we were 
weak in certain details, and these must be 
corrected. It was definitely proved that our 
heavy artillery and our method of employing 
it were superior to the enemy’s. Our 155- 
mm. and 105-mm. guns, both field pieces and 
howitzers, are as good as any implements that 
the Germans have, and our accuracy of fire is 
definitely higher. 

Our light arms are better than those of the 
Germans. They have one machine gun of 
slightly larger caliber than ours, capable of 


U. S. Antiaircraft guns prepare to go into action, 





below durin 
Nazi fighter planes are on their way to launch a strafing attack. 


ae ee a 
Sparco ——< 


ra ~ cio or 


. 








more rapid fire. But they get no advantage 
from this, since they go in for impressive 
bursts of fire, rather than effective shooting, 
and as a result, since our rapid-fire rifles and 
carbines are superior and our accuracy is 
greater, we overmatch them in the light-arms 
field. 

But in the intermediate field they have a 
decided advantage. Their 88-mm. gun is an 
excellent special-purpose gun. The Ger- 
mans now possess a 75-mm. field gun with a 
very high muzzle velocity. Thus its range 
and hitting power are better than ours. This 
has proved of little advantage to them in tank 
warfare, where maneuverability counts and 
tricks are important. The more experienced 
tank units are able to offset the superior 
muzzle velocity of the German tank guns, 
but, when the field artillery units equipped 
with 75s get into action, it is another matter. 
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ar scurrying across field at /eff belongs to the Medical 




















American soldiers learned their battle lessons fast. Above 


a shattcred German tank in counterattack which 


Because of shipping difficulties we have 
used the 37-mm. anti-tank guns in this 
theater. This is a good gun for use in 
entrenched positions with artillery protection 
behind, and, if possible, for hitting the sides 
rather than the front of the enemy tanks. I 
have seen these guns, dug in behind rises, get 
effects against the enemy at point-blank 
range. But when matched against the 
enemy’s heavier anti-tank weapons or at long 
range against tanks advancing head-on, they 
are useless. 

Our Mark IV tanks, called General 
Shermans by the British, are better armored 
than the German Mark IVs, although their 
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three of them pass 
recovered Kasserine Pass 


75-mm. guns are not so good as 
the same weapon on the German 
tanks. I have seen burned Ger- 
man tanks and been amazed that 
such heavy guns should be put 
behind such relatively poor 
armor. I think that the “edge” 
is in favor of the United States 
mediums. On the other hand, 
the German tanks, like the 
British, have a much lower 
silhouette than ours and do not 
provide so big a target. 

Most laymen have a picture of 
tanks plunging ahead at high 
speed through gaps in a line or 
moving forward against enemy 
tanks in turn advancing against 
them. Nothing could be farther 
from the truth. Tanks fire only 
hen standing still and are most 
useful when providing a close- 
artillery The 


secret to 


range barrage. 


game—no longer a 
either side—is never to advance 
against entrenched artillery but 


to make 


the enemy do so by 

various means that may not be 
disclosed. 

This means, in brief, that the 


infantry is still the queen of the 
battle. Tanks, like 
can create breaches and provide 
But the infantry 
can exploit the advantage 
There is still considerable 
argument to the effect that the 
Allied system of attacking Axis 
shipping, 
and rear 


airplanes, 


cover. only 


airfields, supply dumps 
columns by air reduces 
the enemy’s effectiveness to a 
greater extent than do airplane 
attacks on the front itself. But 
the fact remains that dive-bombing tends to 
demoralize the ground forces, as does straf- 
I have seen an infantry attack delayed 
for a crilical day, not by the moral effect but 
because of sheer inability to get into position 
From observation I am convinced that the 
enemy attacks can be broken up by direct 
attack from the air—it has been done to us. 

In ground-air co-ordination, partly because 
of superior communications and partly be- 
cause of their recognition of its importance, 
the Germans are better than we. 

Our bombers—Flying Fortresses, Douglas 
A-20s and other types—are both better and 
more numerous [Continued on page 151] 
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WHAT IS AN OFFICER? 





T. JOHN JONES, his freshly gold-plated 


4 shoulder bars gleaming in the sun. strode 


down the company street. his chest puffed 
out like a pigeon. his eyes furtively on the 
lookout for someone to salute his grandeur 
Another 90-day wonder,” snorted a PFC 
Phooey on looeys!’ 
\ third GI 


“Say, what the heck does an office: 


} 
said a second 
and said. 


think he 


Wi inkle d his nose 


is, anyway?” 
Down through the 
and civilians, as well 


was a fair question 
ages. buck privates 
have been asking that question: “Just what is 
an officer, anyway?” 
untutored, is rathe 


The answer, to the 
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surprising. For shows that a 
good combat officer is a lot of many things 
and a little bit of almost everything. 

According to old battle pictures of the Civil 
War, an officer was a gold-braided dandy 
whose principal job appeared to be to wave 
his sword in the direction of the enemy—this 
despite the fact that the enemy was in plain 
view shooting the living daylights out of all 
and sundry 


investigation 


Today, however, sucit a picture is far from 
the truth. Here are a few of the things that 
a good combat officer must be: diplomat. 
engineer, father confessor, bookkeeper and 
administrator, food and sanitation specialist. 


mn 





mathematician, expert 
showman, tactician, psy- 
chologist, organization and ‘ 
personnel expert, mechanic, ballistics and 
ordnance expert, lawyer, communications ex- 
pert and a natural leader of men. And that 
is only a partial list of an officer's require- 
ments. 

It's a military adage that the best soldiers 
in the world cannot win a battle under an 
unskilled officer. Daniel Defoe hit the nail 
on the head when he said, “Better an army 
of sheep led by a lion than an army of lions 
led by a sheep.” 

The rookie may scoff at his second looey in 
training camp, but when he gets into actual 
combat his attitude toward his officer will 
undergo a sudden revision. When the bullets 
start whistling, the enlisted man soon dis- 
covers that his very life depends upon such 
skill as his superior officer has. 

An officer’s duties may be divided into 


Continued 


What Is An Officer? 


three general categories: 

1. He must train his men 

efficiently to fight as in- 
dividuals and as members of a combat team; 
2. He must get his men to the field of battle 
well equipped, well fed, with high morale and 
at the peak of physical condition; and, 3. He 
must use his men in battle in the most skilled 
fashion to destroy the break the 
cohesion and drive before them the shattered 


morale, 


remnants of the enemy 

The skill to achieve this, at least cost in 
casualties, while exacting the greatest cost in 
enemy dead, wounded and captured, is first 
of all gained in the soldier training period. 
It is here that the qualities of an officer are 
first put to the test. Let us take our average 
lieutenant, John Jones, just graduated from 
Officers Candidate School 
spraddled out with a brand new uniform and 
a pair of shiny, new. gold-plated shouldei 
bars, in command of real live soldiers. No 
matter where Johnny Jones came from (and 
the chances are that he was going to high 
school and supporting a Model “T” by de- 
livering groceries after hours a few short 


months ago), he is bound to be thrilled by the 


and landed. all 
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In today's army, an officer is democratic. Gen- 
eral Hanford McNider heads a chow line here. 


fact that men rise and stand at 
attention when he is present, that 
they are required to salute him 
and that they use the respectful 
“sir” in addressing him. If he’s 
made of the wrong stuff the brand 
new lieutenant will come to be- 
lieve that he deserves all this. 

I, personally, will never forget 
the first time I ventured abroad 
wearing my shiny second lieu- 
bars. My mother was 
walking with me. A private tried 
to slide by without saluting me. I 
halted him and gave him a terrific 
dressing down. When I had com- 
pleted my tirade, my mother—who had been 
silent up to this time—turned sternly on me 
and spoke, with the private listening: 

“Son,” she said, “was that necessary?” 

If our Johnny Jones is made of the right 
stuff, he will grow humble at the thought of 
his responsibility, without having to be re- 
minded of it by his mother. 

For our Lt. John Jones will soon discover 
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An officer must be a father confessor and a comforter to his men. Here 
an American officer comforts a wounded soldier at a Tunisian roadside. 






























that he has a powerful lot to learn if he is to 
be an officer. 

On the health side he finds that he has to 
be a good sanitation specialist, knowing the 
proper construction and location of latrines 
and kitchens, and the drainage, exposure and 
maintenance of shelter in camp and bivouac. 
He has to be somewhat of a diagnostician, 
able to distinguish [Continued on page 156] 
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by Roland Cueva 


[T'S the summer following the uncondi- 
tional surrender of the Axis to the 
victorious armies of the United Nations. 
The war has been over for eight months, 
and you're enjoying your first real vaca- 
tion in almost three years. You drive 
toward the beach with a light heart. new 
synthetic tires and a tank full of unra- 
tioned gas. In the back are your kids 
and fishing tackle, beside you the wife 


who waited patiently and prayingly 
through all the dark 
bombs and shells were 
ground under you 
the substance of 


heurs while 
shaking the 
and molding 
her dreams. You've 
never felt happicr in your life, and you 
ean hardly wait the fifteen minutes 
needed to span the twenty-odd miles 
to the beach via the new express high- 
way. 


icet 








Newest wrinkle in modern mechanized warfare is tre amphibian jeep, shown above during trials in the Detroit River. 
With four wheel drive, the jeeps can travel with equal facility on land or water. They are the forerunners of a new 
type of transportation sure to come after the war, and may represent a preview of your own post-war boat. 


“Did you remember to get a weather re- 
port?” says the little woman. 

You’d forgotten, but there’s nothing to it. 
Reaching forward, you flip the dashboard 
radio switch to telephone and get a detailed 
report direct from the nearest Coast Guard 
Station. Fair and warm with light S.W. winds 
all week, they say, except Wednesday when 
there'll be a brief shower about 4 p. m. 

The remaining eleven minutes go fast, and 
the ramp across the beach appears ahead. 
You drive over it and— “Hey, mister, what 
are you doing? Stop, you're driving right 
into the water! You'll be wrecked, killed, 
drowned, you ll—” 

“Take it easy, chum, nothing is going to 
‘happen. We’re just goin’ fishin’. This is our 
new amphibious peacetime jeep .. . it's 
supposed to go in the water. See those other 
fellows out there? They all have ‘em too. 
You just drive right down into the waves, 
shift from wheel drive to ‘prop.’ and there 
you are, riding like a duck. They'll make 
ten knots, and they’re really seaworthy, 
though of course you want to head for shore 
if a bad line squall comes up. That's another 
beautiful point about these jobs. You don’t 
have to anchor and sit out the blow, hoping 
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your ground tackle will hold. You just drive 
ashore and go home.” 

In the light of today’s mechanical and 
scientific war developments, there’s nothing 
exaggerated about the foregoing picture, 
except, perhaps, the miraculous weather re- 
port. There’s no reason to suppose that boat 
design will stand still while land and air 
transportation forge ahead, even though 
water-borne craft are bounded by more 
stringent natural laws than the other two, 
particularly in the matter of surface friction. 
Boats can never hope to attain the speed of 
airplanes ar automobiles, though certain 
racing craft have done better than 100 m.p.h. 
in calm water, and the remarkable PT boats 
can make time even under adverse weather 
conditions. 

But these are specialized cases, and it is an 
axiom of naval architecture, as in life itself, 
that you can’t have your cake and eat it. 
Where something is gained in boat and ship 
designing, something else is invariably lost. 
Actually, there’s no reason why boats should 
have excessive speed built into them, for their 
value lies in other directions, and the post- 
war speed addict had best take to the air. 
This doesn’t necessarily mean that the speeds 
of various types of vessels will remain at 
pre-war levels, with the possible exception 
of heavy cargo ships, where economy of 
transportation is the principal factor, and 
high speed too costly. Your post-war power 
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When you want to go boating after the war 
you may just drive your peacetime jeep down 
to the beach and right on into the water 
Think of the toll bridge money you'll be 
able to save when driving across country 


influenced 
bj mates torpedo boat design. 
built of lighter materials and 
driven by a lighter, more power- 
ful engine will undoubtedly 

rage ten or fifteen knots 
faster than today’s equivalent. 

Streamlining, so vital at 300 
m.p.h. means little at 30, and in 
the case of boats, can cnly be 
applied to the superstructure, 
the area where skin friction is of 
least importance. It is true that 
ish are streamlined, and so are submersibles. 
but the underwater shape of surface craft 
represents an entirely different problem and 
is governed by considerations of bouyancy, 
stability and intended purpose of the boat 

An example of this would be a medium- 
sized fast passenger and cargo vessel. The 
sharp bow must co-operate with the engines 
to break a path through the waves with maxi- 
mum efficiency. The bilge, or central portion 
must be full enough to provide ample space 

de the ship, keep it stable and yet allow 
the water to flow past with minimum of 
The stern must be shaped to lift 
easily to following seas, decrease “drag” and 
must also provide the mighty propellers with 
an uninterrupted torrent of nonturbulent 
Right here is where the ship’s per- 
formance is determined. Whether the top- 
sides look like a teardrop or a boxcar makes 


cruiser, for instance, 


riction 


Water. 
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Out of water the amphibian jeep looks like this. The "bilge 
clearance, a paradox come true. A winch on deck aids in climbing out of the 
water up steep banks. No hauling out or mooring problems with one of these 
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has ample road 


little difference, except in eye appeal. These 
are facts which will hold just as much afte: 
the war as now. There will be certain 
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Wartime tank-landing barges can be 
adapted for river and lake transport, 
eliminating dock and warehouse fa- 
cilities. Here one portages a falls. 
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exceptions—craft designed 
for specific purposes (see 
illustrations) but generally 
speaking the principal im- 
provements in cargo and 
passenger will be 
in freight handling equip- 
ment and accommodations. 
Smaller ships will be the 
rule. The huge uneconomic 
super luxury liner is almost 
certain to vanish from the 
seas and join the sailing ship 
in oblivion. 

In the field of pleasure 
boats the picture is some- 
what different. Here eco- 
nomic and weight-carrying 
problems are im- 
portance, consequently, far 


vessels 


of less 


greater freedom of hull 
design and construction 
materials is possible. There 
seems little doubt that 
many of the sail and 
power boats dotting our 


lakes, rivers and bays will 
be startling, if measured by present standards. 

The amphibious jeep mentioned a while 
ago is one example, and has its counterpart 
in the new amphibian of the same name being 
built in large numbers for the Army. But 
maybe you won’t want a boat that makes 
like an automobile. All right, how about a 
non-magnetic cabin cruiser that will never 
have to be caulked or painted; that’s rot proof, 
corrosion proof and worm proof, making 45 
knots with an engine no bigger than the auto- 
conversion in your present boat? And we'll 
throw in a two way radiophone to boot. 

This is no fantasy, and furthermore, such 
a boat will probably cost less than the one 
you have now. It won't be done with mirrors, 
but with modern plastics, metal alloys, ply- 
wood and other materials from the miracle- 
laboratories of science. Your cruiser will be 
molded or planked with tough, phenolic-resin 
bonded plywood, surfaced with resilient 
plastic in any desired color. This plastic will 
be highly resistant to scratching or other con- 
tact damage, but should such occur will be 
easily repairable. It will have a smooth, 
permanently beautiful luster that sun and 
water will leave undimmed. Under this im- 
pervious skin will be a skeleton of light- 
weight non-corrosive alloy, having strength 
and longevity unknown to wooden frames. 
The deck and trunk cabin will also be plastic- 
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faced plywood, or perhaps pure sheet and 


molded plastic, of a non-skid variety. You 
won't have to worry about slipping off in wet 
weather, and you can bang the anchor against 
topsides and deck to your landlubber heart's 
content, without fear of damage. 

Below, your will be a thing of 
beauty and comfort such as you've never 
dreamed of. Colorful plastics. cleaned by a 
swish of a damp cloth will replace grimy 
woodwork, and the galley will be practical 
as well as attractive. The ship-to-shore 
radiophone will make it possible for you to 
get accurate weather reports, or talk to your 
office. You could even call up your mother- 
in-law in North Dakota from the middle of 
Block Island Sound, should you be so in- 
clined. 

Under the cockpit floor will repose the 
processed herd of horses needed to push your 
boat at high speed. The herd will take the 
form of a light, compact gasoline or diesel 
engine having enormous power-to-weight 
ratio, yet extremely economical in operation 
Some such motors have already been de- 
veloped for the Army and Navy—others are 
on the drafting boards. 

Maybe you're a windjammer enthusiast, or 
possibly your taste runs to outboards. In 
both these types of craft, you'll see many 
changes. Hull shapes for sailboats won't alter 


cruise1 
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much, neither will their sails, for specializa- 
tion requires them to be about the way they 
are. But when it comes to rigging and sail 
handling the story will be different. Here 
again soybeans, synthetics, and the metallur- 
gists come into their own. Cleats, chocks, 
blocks, bitts, sail track and other fittings will 
be of high-tension plastic; just as durable and 
far cheaper than the metal ones in common 
use today. New stranded stainless-alloys of 
tremendous strength, borrowed from the 
aviation industry, will take the place of 
clumsy wire rope rigging. Redesigning of 
running rigging (the ropes used to handle 
the sails) will put most of it out of sight inside 
hollow spars, giving the boat a trimmer ap- 
pearance and avoiding the dangers of fouling 
lines in the event of a sudden blow. 

Your post-war outboard boat will be some- 


thing to marvel at, and a long swim from the 
present noisy putt-putt. Wartime improve- 
ments in these motors have been outstanding, 
and today the Army landing barges, assault 
boats and other small craft are equipped with 
outboard motors that are as powerful and 
silent as softly whirring dynamos. Develop- 
ment of new heat-resistant non-corrosive 
metals, high octane fuel and quiet, under- 
water exhausts are principally responsible. 
When you hitch one of these light-weight 
cyclones to your 3-point suspension hull 
you'll really go places in a hurry. 

It is in the field of marine engines that 
many of the most progressive refinements are 
likely to occur, and they are almost certain 
to follow the general trend of automobile 
and aviation engines. For instance, up to 
now most marine engines built for pleasure 
craft have had gray iron cylinder heads be- 
cause salt water is extremely corrosive to 
the aluminum used in high-compression car 
motors. The discovery of corrosion-proof 
dural, beralite and other aluminum and 
beryllium alloys make this no longer neces- 


Below: An example of specialized post-war boat planning. This craft, an 85-foot passenger and cargo vessel, was designed by 
J. Murray Watts, N. A., for use on the shallow Mackenzie River in the Canadian Northwest. A gale of wind blows almost con- 
tinually from the north down the Mackenzie, and boxy stern-wheelers could make little headway against it. Watts’ vessel has 
tunnel stern, is almost perfectly streamlined, with flush hatches and cargo booms. It will operate swiftly and economically. 
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sary; coupled with high oc- 
tane gas they will bring 
small, powerful motors to 
the boating public. 

As a matter of fact, a post- 
war boat having this type 
of engine has already been 
designed for a prominent 
Mexican by one of America’s 
leading yacht designers and 
naval architects, J. Murray 
Watts. The boat, to be built 
as soon as the war ends, will 
be 38 feet long, of triple- 
skin plywood construction. 
A 12 cylinder supercharged 
Packard engine delivering 
1,500 h.p., and weighing no 
more than a 150 h.p. pre-war 
motor will give the cruiser a 
speed of better than 50 m.p.h. 
Mr. Watts, incidentally, has 
been a leader in the de- 
velopment of all metal hulls 
for small boats, and recently 
completed a 45-foot yawl of 
“Birmabright,” an alumi- 
num alloy having great 
tensile strength. She dis- 
placed only 12% tons, as 
compared to 14 tons for a 
steel vessel of equal 
strength. 

Diesel engines, heretofore 
impractical for small craft 
because of their low power 
in relation to tremendous 
size and weight, will finally 
become available to the little 
fellows. Great strides in diesels were being 
made even as the war started, and while 
progress since has been shielded by the neces- 
sity of military secrecy, we can safely guess 
that when the veil is lifted, results will be 
astounding. There is no doubt that light, 
small diesels delivering real power at low 
initial cost and upkeep will be produced in 
large quantities. And there is no doubt that 
the manufacturers will find a good market 
among the builders and owners of boats in the 
30- to 65-foot class. 

While we may reasonably expect to see the 
most spectacular achievements in the realm 
of specialized design, new materials, engines 
and “gadgets,” the so-called fundamentals 
will not be neglected. A good many of to- 
morrow’s yachtsmen are today’s Naval, Coast 
Guard and Auxiliary personnel. When they 
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Post-war power cruiser projected by Chris-Craft. Li ot pare engines and 
wide employment of 


urable plastics will be featured in boats like this. 





Easy-grip wheel, radio directional beam equipment, depth indicator, automatic 
anchor haul and fog piercing television device may make the helmsman's task simple 
in tomorrow's boat, whether he be guiding small pleasure craft or ocean liner. 


return most of them will not only have boats 
and salt water in their blood—they’ll know a 
good boat when they see one, and they'll 
know a bad one too. Beautiful galleys and 
gewgaws are fine, but they won't be enough. 
These men will have been trained to the 
exacting construction standards of the U. S. 
Navy, and will be able to see right down 
through all the trimmings in the world to 
the boat’s “vitals.” Their minds will be open 
to sound refinements, of course, but finish 
will be secondary to ruggedness, seaworthy- 
ness, comfort, plus greatly improved me- 
chanical and electrical features. 

From the production standpoint, it is 
doubtful that boats will ever come near the 
peaks attained by the automobile and avia- 
tion industries. It is true that the boating 
public will probably [Continued on page 132] 
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Flak over Hamburg formed these artistic light patterns, and silhouetted Lancaster bomber taking part in the raid. This photo 
of 94th R.A.F. visit to the Nazi city, was taken from another Lancaster as incendiaries and 4-ton block busters were dropped 


by Charles J. Rolo 


Soon we will be 
coming every night, every day, we and 
the Americans.” —Air Marshal Sir Arthur 
Harris in a broadcast to the Germans. 
July 28, 1942. 


“You have no chance 


»' PRING has entered Hitler’s Germany with 
clouds of bombers and a hail of destruc- 
tion. In the first 40 days of the 1943 bombing 
season, the threat broadcast to the Germans 
last summer by Britain’s bomber boss, 
Arthur Harris, was made good with 14,000 
tons of bombs from the R.A.F. alone* —a 
daily average one-and-a-half times greater 
than the Luftwaffe’s heaviest raid on Britain. 
By May, the greatest air offensive of the war 
was well under way 


60 


Its objectives: to “soften up” the continent 
for invasion; to choke off the U-boat cam- 
paign by smashing submarine bases and 
building yards; to aid Russia by wearing 
down the Luftwaffe’s fighter strength, by dis- 
rupting communications, by tearing great 
holes in the Reich’s war production, and by 
immobilizing 1,000,000 men on anti-aircraft 
defenses. Its pattern: hell ’round the clock, 
a non-stop assault on targets from Narvik to 
North Africa. 

By day, key strategic points throughout 
Hitler-held Europe are picked off by high- 
flying American Fortresses and Liberators. 


* No figures are yet available on the weight of bombs 
dropped by the U. S. A. A. F. on Europe 
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SATURATION BOMBING. Before bombing, 
Withelmshaven looked as in R.A.F. photo 
at upper Jeff. After raid, as at upper righf. 
PRECISION BOMBING. VU. S. Army 
bombers show Yankee technique, score a 
bull's-eye on bridge shown in photo at right. 


Bostons and Venturas; by the 
amazing British all-wood Mos- 
quito—the fastest bomber in 
the world; by nimble Hurri- 
canes and Whirlwinds that 
dive-bomb their target at point 
blank range. This daylight 
offensive strikes with pinpoint 
precision at railroads, lock- 
gates, warehouses; the sub- 
marine pens at Lorient and St. 
Nazaire are plastered with 
bombs; airdromes are wrecked 
nd runways put out of com- 
1ission; great arsenals go up 
in smoke. 

By night large-scale “satura- 
tion” raids are executed by 
massive Lancasters, Stirlings, and Halifaxes, 
each carrying a six- to eight-ton bomb load, 
including 8,000 lb. block busters. A whole 
section of a city—illuminated by incendiaries 
and by 50,000,000-candle-power flares—is 
“saturated” with bombs until everything 
standing is demolished. 

In what is so far only the curtain raiser to 
the real Battle of Germany 2,000 plants have 
been destroyed or disabled, and more than 
1,000,000 Germans—many of them war 
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COSTS OF |,000-PLANE BOMBER RAIDS 


Bomber planes—estimated losses $11,250,000 
Crew training cost, loss 1,300,000 
Gasoline—expended 375,000 
Bombs—expended 1,000,000 

$13,925,000 


(Costs such as pay for crews that return. pay for ground per- 
sonnel, and repair expense of damaged planes that return, are 
not included.) 


According to rough estimates, it costs about $300,000 
to build one of the heaviest bombers. Thus a 1|,000- 
plane raid executed by four-engined bombers would 
represent an original investment of $300,000,000. Add to 
this the cost of training crews—7,000 men at an average 
training cost of $4,000 per man—and the total invest- 
ment jumps to about $328,000,000. 











Avro Lancaster takes less time to build than any other heavy 
bomber, carries 8-ton bomb load. Powered by four Rolls-Royce 
quid-cooled Merlins of 1,250 h.p., or air-cooled Bristols of 
1,600 h.p. Makes 300 m.p.h., and ranges 2,000 miles with full 
load, 3,000 miles with part load. Wing span is 102 ft., length 69 
ft. 4 in., height 20 ft. Fully loaded, this ship weighs 30 tons. It 
carries 10 Browning .303 cal. machine guns in four turrets. 


workers—have been left homeless. One 
hundred thirty-six thousand square yards of 
the famed Krupp munitions works at Essen 
have been reduced to rubble. The Ruhr in- 
dustrial area foundries and 
factories that are the heart of the Nazi war 


where the 


machine lie cheek by jowl for miles—has 
been showered with bombs of the heaviest 
caliber night after night. Berlin, home town 
of the Prussian Herrenvolk, has rocked under 
8,000-lb. block busters in its fifty-eighth raid 
of the war. In Italy, seven acres of the dock- 
yards at Genoa, 70 factories in Turin, and part 
of the submarine works at Spezia have been 
turned into a shambles by “saturation” 
bombing tactics 

“Saturation” bombing is one of the few 
genuine innovations in aerial warfare. The 
idea behind this form of attack is simply to 
“saturate” (i.e. overwhelm) the enemy’s de- 
fenses by sheer weight of numbers. Night 
defense relies largely on instruments of 
various kinds 
difficult to trace accurately the course of 


Obviously it becomes more 


attacking aircraft as their numbers increase. 
The anti-aircraft batteries can adjust their 


sights on only a limited number of planes at 
a time; confronted with a thousand or even 
with three or four hundred planes they are 
driven to distraction. Time and again R.A.F 
men back from a “saturation” raid have told 





Short Stirling. Four Bristols or Wright Cyclones of 1,600 .h.p 
drive this 7-man bomber. Bomb load is 8 tons, tota!l weight 
35 tons, range fully loaded is 2,000 miles. Wing span is 99 ft 
| in., length 87 ft. 3 in. Height 22 ft. 9 in. This is the largest 
and heaviest bomber in regular service anywhere in the world 
Heavily armored, ship carries 8 machine guns of .303 cal. in 
three turrets. It carries two rubber dinghies for sea emergency 


of German guns firing erratically and search- 
lights groping frantically about the sky. 

Defense against “saturation” tactics is 
further complicated by the fact that in these 
large-scale attacks the bombers come in ove! 
their targets at different altitudes and from 
different directions, dropping their bombs in 
tiers. In the famous Cologne raid, a bomber 
passed over its target once every six seconds 
for ninety minutes. 

Such concentrated bombing is infinitely 
more destructive than scattered and sporadic 
attacks. For one thing—as aerial photo- 
graphs have shown—one raid by, say, five 
hundred bombers does considerably more 
damage than ten raids by fifty bombers. The 
1,000-plane raid on Cologne flattened 
2,904,000 square yards of the city. In four 
previous raids only 286,000 square yards had 
been damaged or destroyed. 

The damage done is also multiplied by the 
fact that A.R.P 
paralyzed by the intensity of “saturation” 
attacks. There are too many fires, too many 
explosions, for the rescue squads and fire 
brigades to cope with. After a mass attack 
on the Rhineland one R.A.F. pilot reported 
that the target looked like a volcano in 
eruption. During the Cologne raid, the late 
comers could see the red glow of the city 
sixty miles away; the navigator of one Halifax 
thought that a whole forest must 
be blazing. 

The Nazis themselves have 
labelled these large-scale attacks 
“terror raids.” and a Berlin news- 


defenses are completely 
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Handley Page Halifax. Powered by four 1,175 h.p. Rolls-Royce 
Merlins, protected from cennon by armor plate. Bomb load is 
5! tons, total weight 27 tons. Range is 3,000 miles. Mid-wing 
design allows bombs to be stowed in wings. Ship carries crew 
of 7, and is armed with 8 Browning machine guns. Exhaust 
flame is reduced by nature of exhaust pipes. What flame does 
escape is hidden by special cowls set over exhaust pipe outlets 


paper has painted this picture of what it feels 
like to be on the receiving end. “There is no 
question of sitting or lying in an air-raid 
shelter reading a paper or playing games. A 
terror raid is different from that. The air is 
full of the drone of motors, of the roar of 
flak, of the whistle and burst of bombs. 
Night has become day owing to the flames 
and the flares. Fires rage in the streets. The 
heat becomes unbearable. Brick dust makes 
breathing difficult and gets in the eyes, in the 
throat, in the lungs. Over everything there 
is biting smoke.” 
Perhaps the best proof of the effectiveness 
‘saturation” tactics is the relatively low 
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te of losses. In last year’s large-scale 
bombings—(figures for 1943 are still secret) 

the R.A.F. averaged a 3 to 5 per cent com- 
bat loss; a raid is generally considered “suc- 
cessful” if losses are under 10 per cent. 
Despite the fact that at Essen, Bomber Com- 
mand challenged the densest concentration 
of ack-ack batteries and a circle of fighte: 
airdromes, it lost only 35 planes out of 1,036. 
In an eight-day period beginning with the 
Cologne raid, the R.A.F. made 7,000 bombe: 
sorties and lost 169 planes—a considerably 
lower percentage than the Luftwaffe lost 
during the Battle of Britain—thus confound- 
ing the skeptics who had held out against 
“saturation” tactics. [Continued on page 160] 


midable ships. Speed is over 300 m.p.h., ceiling about 40,000 
ft. Wing span is 105 ft., length 73 ft., height I5 ft. 6 in. The 
f 1,200 h.p. Wright Cyclones lift the 30-ton ship with its 
2- to 4-ton bomb load. Total of 13 machine guns make up the 
4 ment. Norma! crew is ||. In one air battle over France, a 
squadron of Fortresses accounted for 48 Nazi fighter planes 
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Boeing Flying Fortress. Douglas and Vega also build these for- 





De Havilland Mosquito. De Havilland's first operational de- 
sign of the present war, the Mosquito is also first all-wood 
plane to go into action in World War II. Two Rolls-Royce Mer- 
lins drive it 430 m.p.h., and enable it to carry crew of two, 
and four 500 Ib. bombs. Wing span is 54 ft. 2 in., length 40 ft. 
9/2 in., height over propeller tips |5 ft. 3 in. Mosquito flies as 


low as 75-foot altitude on raids, outruns Focke-Wulf 190 fighters 





Consolidated Liberator. Long-range heavy bomber powered by 
four 1,200 h.p. Pratt & Whitney engines, Liberator has a speed 
n excess of 300 m.p.h. Wing span is 110 ft., length 64 ft., 
loaded weight approximately 60,000 Ibs. Its bomb load is 
about four tons, and its range more than 3,000 miles. Ship is 
heavily armored, and armed to cover every angle of attack 
Narrow Davis wing makes the Liberator an easy sh'p to identify. 
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Marshal Sir Arthur Harris, 
chief of Britain's Bomber Command, and 
Major General Ira C. Eaker. head of the U.S 


Air Forces in Britain, are 


Travers 


getting set to un- 
leash against Nazi Germany an aerial offen- 
sive that will eventually make the Luftwaffe’s 
Blitz on London 
affair 
dicts 


look like a_ hit-and-run 

“When the storm breaks,” Harris pre- 
‘the Germans will look back to the days 
of Luebeck, Rostock, and Cologne, as men lost 
in the raging typhoon think back to the 
zephyr of the past summe! 

“Ginger” Harris—‘‘Bert” to his fellow 
ofiicers—should what he is talking 
It was he who blueprinted the 1,000- 
plane raids on Germany. which U. S. aviation 
experts hailed as “the fir 


gentile 


KNOW 
about 


st genuine air offen- 


.\ ‘7 ITH the bombing season under way, Air 


Air Marshal Sir Arthur Travers Harris. "It's 
up to you to end the war bombings.'' He 
broadcast to the German people, "You 
can overthrow the Nazis, and make peace 


hy Ch ~rlaec T R la 
py Cnaries }. Nolo 





sive in history Harris was placed in chargs 
of Britain’s bomber command on February 
25, 1942. On March 3, a long spell of 
weather That 

R.A.F Paris factories, 
pulverizing the giant Renault plant. Followed 


the famous raid in which 6,000,000 pounds of 


bad 


finally ended night the 


blitzed Germany's 


bombs were showered on Cologne. leaving 


that great industrial city and railroad ‘center 
looking like the “mouth of hell.”” Then came 
ether mass attacks on the key strategic cities 
All this is what Harris modestl; 
refers to as a “gentle zephyr,” promising that 
the real typhoon will come when Anglo- 
To the 
skeptics who argue that heavy bombing will 
not win wars, Harris replies 


tried vet.” But if “Ginger” 


of the Reich 


American production hits its peak 


“It hasn’t been 
Harris has his 


Mechanix Illustrated 























way, this summer will see him carry out his 
threat to scourge the Reich “from end to end.” 
Arthur Harris is the world’s leading ex- 
ient of “saturation” bombing. “If we 
ild send 1,000 bombers over Germany 
‘ry night,” he says, “Germany would be 
ipped in six months”; and he looks for- 
rd to the day when the Allies will invade 
skies of the Reich with 10,000 planes in 
night 
The idea behind these mass attacks is 
simple: to hurl such a tremendous concentra- 
tion of bombers against a 


~n & OF 


single strategic area that 

rything standing is de- 
After the smoke 
has cleared and photographs 
have been taken, the bombers 
return a second, and if neces- 
sary a third time, until the 
target area is literally “wiped 
out.” Harris, explaining the 
advantages of this wholly new 


n lished. 


type of aerial warfare, adds 
facetiously: “If you want the 
Germans to smell something, 
you must rub their noses in 
Harris head- 
iarters, “somewhere west of 


present 


sondon,” 1S so cleve ly 
mouflaged that it appears 
first sight to be a hole in 
ground. Actually, it is a 
ection of large, sub- 
anean, bomb-proof offices 
which the light of day 
er filters. Overhead are 
green fields dotted with blue- 
bells. The “Operations” room 
spacious and well-venti- 
lighting is done by 
escent lamps. The walls 
covered with maps. A 
good part of the floor space is 
n up by revolving screens 
trestle tables bearing 
enlarged 
The staff is on 


round the clock, and 


maps and 


p ograpns 


s in folding camp beds 
stacked in the corners 

e brain center of the 
bomber Command is located 
Arthur 


s ewhere_ unde1 
Harris’ size 742 service cap 


Britain's bomber boss, an 
starter and a fast 
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worker, reaches his desk at 8:30. First move 
is a check on the weather reports handed in 
by the all-important Meteorological officer. 
Additional weather data come in from Stock- 
holm, Berne, and agents in Germany and the 
occupied countries. Next Harris scrutinizes 
the Intelligence reports, picks his target for 
the night and determines the strength of the 
force to be sent out. The U-boats are taking 
a particularly heavy toll of allied shipping, so 
the Air Marshal decides on a visit to the 
Goering Mills at Brunswick, which turn out 








steel for Hitler's submarines. A telephone call 
to Intelligence produces most of the informa- 
tion needed about the selected objective: 
location of plants, photographs of railways, 
strength of ack-ack defenses, etc. A further 
call to the Ministry of Economic Warfare 
serves as a check and perhaps adds further 
details. Meanwhile, Bomber Headquarters is 
receiving reports from 
the individual bomber 
groups on the number 
and types of planes 
available for action that 
night. At 10 a. m. Harris 
confers with his senior 
officer, the chief intel- 
ligence officer, photo- 
graphic officers, and the 
“Met” (Meteorological 
Officer). What follows is 
like the mounting of an 
immense jig-saw puzzle. 
Harris’ final orders are 
worked out in detail by 
his senior air officer and 
handed to the “control- 
ler of operations,” who 


contacts each of the 
bomber commands and 
gives them their in- 


structions via broadcast 
telephone. These in- 
structions, and charts 
of the best possible 
route mapped by the 
Navigation Officer, fin- 
ally percolate down to 
the Squadron Leaders 
on the various fields. In 
mid-afternoon the crews 
are called in and given 
all the information they 
will need for the night’s 
operations. This is 
known as “briefing,” 
and winds up with the order to “go out and 
let them have it right on the chin.” A few 
hours later some key center in the Reich will 
be catching hell. 

Bomber boss Harris has been described as 
“a dynamo of air strategy.” A stocky man 
with thinning red hair and a red hot temper 
—whence his nickname “Ginger”— Arthur 
Harris is a crack all-round flier who knows 
his job from the ground up. In 1915 he was 
commissioned in the then infant Royal Flying 
Corps—and has been flying ever since. He 
has piloted day and night bombers, transports, 
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Shortly after this photo was taken, these triple bomb 
racks under a Stirling, dumped load on Ruhr factories. 


seaplanes, and flying boats, is an expert 
gunner and bombardier. Harris’ fellow offi- 
cers have often had occasion to admire his 
skill as a pilot. One time he flew up to Scot 
land in a raging gale, and successfully lande« 
his flying boat in a tiny roadstead. The wir 
was so strong that during the night it liftec 
the plane clean out of the water and droppex 
it neatly on the roof of a 
near-by cottage. 
Although his position 
as chief architect of 
Britain’s bomber offen- 
sive involves long hours 
of desk work, intricate 
and meticulous plan- 
ning, Harris at 51 re- 
mains essentially a man 
of action. He has done 
his best to bridge the 
widening gap between 
those who plan and 
those who execute the 
operations of aeria] 
warfare. Typical of the 
Harris way of doing 
things was his method 
of finding out just how 
good were the Polish 
squadrons flying with 
the RAF. To the conster- 
nation of his aides, the 
Air Marshal climbed 
aboard a Polish plane 
taking off on a danger- 
ous assignment. He can 
home convinced that the 


a. 


Poles were top notch 
airmen. 
Arthur Harris was 


born in the sleepy 
English town of Chel- 
tenham in Gloucester- 
shire, the son of a civil 
servant. As a boy he 
was the despair of his teachers. He spent most 
of his time horseback riding or pottering about 
in the stables, and at sixteen could hardly 
write. However, a sudden romance, which 
flourished mainly by correspondence, left him 
with a beautiful copper plate handwriting and 
a momentary enthusiasm for William Shakes- 
peare. 

This idyllic interlude was short-lived. At 
seventeen Arthur was whisked off to Rho- 
desia, where, so he says: “I did everything 
that a boy ever wanted to do.” He drove 
trains, shot lions [Continued on page 162] 
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“LUFTWAFFE’S LATEST” 


4,ROM England comes the picture, above, 

f the latest and largest German powered 
r, the Messerschmitt 323. Designed to 
1elped on take-offs by a towplane, the 
lider” is powered in flight by six 700-h.p. 
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engines, has a capacity of 11 tons or about 
130 men. The two-seater fighter-bomber be- 
low is the Me-210; though well armed, it has 
a speed of only about 365 m.p.h., has thus fai 
proved weak in combat. 









“U-BOAT ELIMINATOR” 














ICTURED on this page is the U. S. Navy’s 

newest weapon against rattlesnakes of 
the sea—a destroyer escort vessel designed 
for the special job of eliminating U-boats. 
Some 300 feet long, the DE’s displace about 
1,360 tons, are big enough to be seaworthy in 
any weather. Slower and less powerful than 

















destroyers, which generally are about 500 
tons heavier, the DE’s are also much less 
complicated, easier to build and handle. Note 
batteries of dual-purpose guns, apparently 5- 
inchers, for use against enemies either on the 
surface or in the air. Quantity production of 
these vessels is now under way. 
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. trance to the Trainer looks like an ordinary dugout, 
ives no hint of the freakish surprises waiting inside. 


[\ THIS unique hole in the ground staff officers at 
Fort Leavenworth, Kansas, are tested and trained 
wr battle, as they work out command problems under 
fiendish conditions. Wax “corpses” startle their eyes, 
mells and sounds of war blow across them on an 
inpredictably varying wind to distract them as they 
fight against time and control their outraged senses. 


nks among them learn to take it—or else. 





Controls and so 
coge@te ear-splitt 
: 


x dummies in realistic make-up are no help to inex- 
ced officers working intricate combat problems. 
x + 
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Gas Bombs For Bugs 


N THE picture above a soldier demon- 

strates one of the Army’s newest weapons 
~a dispenser for a recently developed liquid 
insecticide fatal to disease-carrying flies and 
mosquitoes, but harmless to human beings. 
Equipped with these “bombs” soldiers in 
tropical climates can protect themselves 
against insect-borne diseases. 








Fireman At Work 


N THIS picture is shown for the first time 

what happens in an engine compartment 
of a Pan American Clipper if fire breaks out. 
A thermostat warns the pilot of the sudden 
heat in the compartment by flashing a light; 
the pilot pulls a switch, which releases into 
the endangered space carbon dioxide gas, 
which instantly smothers the blaze. 








Gas Goes To Sea 


HE days of cumbersome 

life-jackets for soldiers 
on ocean-crossing transports 
appear to be over, with the 
development of the life-belt 
pictured at left. Worn as 
easily as an ordinary wide 
belt or cartridge belt, the new 
life-preserver can be inflated 
in an instant by pressing a 
valve which releases enough 
carbon dioxide gas into the 
belt to enable it to float the 
heaviest man. Stored under 
compression in two small 
attached bullets, the gas upon 
release expands 450 times. 





Mechanix Illustrated 
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Nazis Don’t Like It 


T RIGHT is pictured the 
+% U. S. Army’s new tank 
destroyer—the fast, maneu- 
verable M-10. Details of its 
speed, armor and armament 
are still secret, but the Ger- 
mans have had some personal 
experience of its wallop in the 
fighting in Tunisia, and are 
reported to have found the 
contact distinctly unpleasant. 
Note the rounded and angled 
corners, to deflect shellfire, 
and the heavy guards at top 
of caterpillar tread. The top of 
the swiveled turret is open. 





HEAVY WEIGHTS 

















Artillery’s Pride 


HE mighty weapon shown 

at left being tested by a 
crew at Fort Bragg, N. C., is 
the heaviest portable gun of 
the Artillery—the new 240- 
mm. howitzer. Designed for 
use against heavy installations 
and emplacements, it can fire 
a 360-pound shell a distance 
of 16,000 yards. The big gun, 
as far as is known, has not yet 
been put to the supreme test 
of actual battle, may well 
make its debut in smashing 
down the defenses of Hitler’s 
“Fortress Europe.” 





Mark VI Necklace 


PPARENTLY feeling none 
too secure even behind 

the armor of Germany’s 
heaviest tank, the Nazi crew 
of the Mark VI pictured at 
right rigged pieces of broken 
track all across its front. It 
didn’t do them any good. The 
Mark VI, despite its weight of 
52 tons, its armament of one 
88-mm. gun and two 7.29- 
mm. machine-guns, proved 
no match for United Nations 
tank destroyers such as the 
M-10 (see above). Note 
muzzle brake on main gun. 
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New Kind Of Floating Power 


N TEST above is one of four 30,000-kw. 
being built for a 
floating power plant by order of the Wai 
Production Board. Installed on a barge, the 
120,000-kw. completed plant will be available 
to be towed to areas on any inland waterway 
to supply extra power in emergencies. 


turbine-generators 











Lethal Lights 


ICTURED below are two lights whos: 

rays are fatal to bugs. At left, a “light 
trap” that stands guard over an orchard; in- 
sects attracted by it strike the metal grill 
and are electrocuted. At right, a dairymar 
tubular ultraviolet lamps to irradiate 
milk cans, destroy all surface bacteria. 
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Motors Keep Warm In Alaska 


s\ ‘7 INTER in Alaska is no easier on motors ing unit sends warm air to the hooded engines 
than on men, requires special measures of a B-25 Mitchell bomber of the type 
to keep ’em flying. Above, a portable heat- regularly used in patrols over U. S. outposts 





Swimming Artillery 
TEVER intended to paddle 


i Nacross rivers under its 
own power, this British Bren 
gun carrier, right, can never- 
theless do it when necessary. 
Picture was taken during a 
demonstration by the Royal 
Engineers, to show effective- 
ness of their mattress-like 
floats. Below, a field gun 
makes a similar trip on floats, 
powered by engineers on 
shore. Equipment in both 
cases stood the trip perfectly. 










































Seagoing Tractor 
— to be hooked onto a sand scow, 


above, is a marine tractor of the type 
now being turned out in quantity for use by 
U. S. armed forces. About 20 feet long and 
six feet wide, the overgrown outboard motor 
propels landing barges, or anything else that 
needs to be pushed around in water too shal- 
low for cargo vessels. Nickname: Sea Mule. 











Cape Horn Ashore 


5 ieee device pictured above isn’t seaworthy, 
but it takes a good sailor to man it. Called 
the Scorsby Tester, it has been developed at 
General Electric’s laboratories to test equip- 
ment for the Navy by simulating the pitch 
and roll of a ship in any kind of weather 
Instruments that stand up on a “voyage” on 
the Tester are marked O.K. for sea duty 
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Short Cut To 


The Front 
ICTURED at left 


is a tunnel lined 
with infra-red lamps 


.” y 


through which. pass 
freshly-painted tanks 
at the Chester, Pa. 
Ordnance Depot of 
the U. S. Army. Or- 
dinarily, a paint job 
would take 24 hours 
to dry; this battery of 
lamps does the job in 
just four minutes— 
so rapidly that the 
driver doesn’t even 
leave his seat, but 
keeps the tank on its 
wav to battle. 
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Drive For Victory 


T RIGHT is the heart of a 
fA U.S. tank, being swung 
into position for installation 
at the Buick tank plant in 
Flint, Michiean. It is the 
transmission and final drive 
assembly, powerl[ul and tough 
but machined to hairbreadth 
precision, which will give the 
crew of some Allied tank the 
speed and maneuverability 
needed in modern 
Subjected in Tunisia to hard 
battle, sandstorms and desert 
heat, these missions 
have proved they can take it 


warfare 


trans 








Bungalows For Blimps 
_— SAVE badly 


needed elsewhere, the 

U. S. Navy’s Bureau of Yards 
and Docks these 
huge hangars of wood, right 
and below, to house the fleet 
of blimps used on offshore 
U-boat patrol. Nearly 1,000 
feet long, 171 feet high and 
246 feet across, they include 
the largest wooden arches 
ever built, mark the first use 
of wood instead of steel in 
large-scale structures. The 
wood is flame-proofed with a 
mixture of ammonium and 
boron salts. Note parabolic 
shape of arches, tiny figure of § 
workman in picture at right. i 
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Ribs of a coastal transport. bent to proper shape in a steam-chest, are fitted to the keel. Ship- 
building methods in these yards are almost the same as those used more than 100 years ago 





AS IN the days when Clipper ships 





ruled the worlds seas. New COO a kam aes - 
- , 2 ~ ——— 
England workmen are turning ou age PO tthe Hanmer eter ee 


U. S. fighting ships of wood. Sub- 
chasers, small coastal transports and 
scout vessels are among those that 
take shape in the Massachusetts 
yards of W. A. Robinson, Inc., where 
500 skilled shipwrights. many of them 
descendants of the men who built the 
old Clippers. fight the battle of ships 
with old-style steam-chests, rib- 
benders and adzes, with the same 
methods as their grandfathers used 








Scouting vessel, jeff, gets last touch 
na up before being launched 
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‘Miss Priority, new sailboat by William F. Crosby; famous 


of the Snipe, pictured below. Plans start on page 9. 
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REFURBISH WITH SHOE DYE. Black liquid shoe dye can 
be used for spotting up worn spots on the inside and 
outside of the camera. Apply as many coats as necessary 
with a small camel hair brush. It dries quickly, in a 
smooth dead-black finish. You can use it to repaint the 
red bellows of an old camera also. Horold P. Strand 


Above: When retouching medium is not at hand, you can apply a small 
quantity of fine automobile valve-grinding compound to the back of 
the negative to be retouched, for the purpose. Apply a smal! quantity 
of the compound with a clean cloth and rub it into the negative with 
a light circular motion. Finally, wipe off any excess with clean cloth 
and retouch on dry, fine matte surface which remains. Louis Hochman. 





Above: When it is necessary to match prints for a 
show-series or in the preparation of a montage, the 
task can be simplified by placing the print whose 
tone is to be matched behind a sheet of glass upon 
which the print being prepared is laid. The first 
print should have been fixed and washed briefly be- 
fore being placed behind the glass. R. A. Reilly 





Right: Tripod leg tips may be adopted for use on 
any type of floor surface by attaching reversible 
suction and point tips mounted on a strip of thin 
brass, as shown. (Be sure that the brass strip is not 
too springy or it will vibrate.) When the original 
leg tip makes the best friction contact with the floor 
surface at hand, the brass strip is rotated on its 
screw to a horizontal position. Donald Sternbergh. 
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PHOTO CONTEST 


FIRST PRIZE (10.00) "On Guard" by LaVern Frost, 
Crystal, Michigan. Taken with Speed Graphic, on 
Super XX film, 1/200 second at f/16, No. 2/1 flash 
bulb. Developed in Pyro. SECOND PRIZE ($5.00) ‘The 
Struggling Strummer’ by Harvey Colpe, 402 E. 
Custis Ave., Alexandria, Virginia. Taken with 9x12 
Zeca, Dopple-Eurynar lens, 1/10 second at f/5.6 on 

stomic-X, two No. 2 flood lights, developed in 

20. THIRD PRIZE $4.00) "On The Upgrade’ by 

R. Wilson, 26 Albinson St., Sudbury, Ont., 
nada. Taken on Super XX, 1/100 second at f/lé 
>right sun. Developed in D-76. FOURTH PRIZE 

($3.00) '' ‘Lo Pal'’ by Irene Heffner, 327 Washington 
Albany, N. Y. Taken with Rolleicord II on 
ntomic-X, 1/50 second at f/8 in bright sunlight. 

oped in D-72. 


Ist PRIZE 


— > 


3rd PRIZE 








Submit prints for this month's contest unmounted—no larger 
than 8x10 inches. With each print tist your camera, film, tens, 
Opening and shutter speed, illumination, and developer Write 
your full NAME and ADDRESS on the back of each print, and 
wrap securely with cardboard or corrugated stiffeners. If you 
want unused prints returned, you must enclose return postage 
(Published Prints cannot be returned.) Address: Photography Editor 
MECHANIX ILLUSTRATED, 1501 Broadway, New York, Y 
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MAKE YOUR 
OWN PLASTIC 


PHOTO- 
GADGETS 


Fig. 2. First step in fashioning sheet acetate to make the 
developing hanger—passing bent sheeting (bent over piece 
of wood) over the mildly warmed, paraffined electric iron. 
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hanger and small tank 


Fig. 1. The cut film developin 
as described in text. 


were made of available plast 
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by A. J. Lockrey * 


NS” that metal and heavy plastic shortages 
have seeped through the entire produc- 
tion set-up right down to the retailer and 
ultimate consumer, most amateur photog- 
raphers and “non-essential” professionals 
have come to the point where they will either 
have to do with accessories on hand for the 
“duration” or else 

Of course, heavier photographic acces- 
sories such as tripods, light booms, and such 
can be rigged up at home of wood. But what 
about strong, light-weight, chemical-proof 
materials for extra developing tanks, hangers, 
etc.? Some developing equipment can be 
made of special paints applied to water- 
proofed wood, or of slate materials and the 
like. Lighter and more rigid parts require 
something stronger, however—scrap plastics 
such as one might find in the ordinary house- 
hold salvage collection. 

The average “experimental mechanic” is 
apt to think that the problem of working 
plastics is beyond him; that it requires tre- 
mendous molding-presses and other heavy 
equipment and special tools. However, my 
experience in this field has taught me that 
practically every process in plastics, with the 
possible exception of injection molding and 
extrusion, can be duplicated in a small way 
by the average home workshop fan and that 


*Author of Plastics in the School and Home Workshep—D. Van Nostrand Co. 
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the results, with a little practice, are satis- 
factory. 

The most practical plastics for our pur- 
poses are grouped together under the general 
heading of “thermo-plastics”’—i. e., plastics 
which can be bent or molded every time heat 
s applied to them. This would include cellu- 
ose nitrate (“celluloid”), cellulose acetate 
(film base) and the various vinyls and sty- 
renes which have, in general, the same 
physical characteristics. The acrylic resins 
(Lucite, Plexiglass, etc.) are an exception, as 
they work more like the cast phenolics, which 
are described below. 

All you have to do to work the thermo- 
plastics is to put them in hot water around 
160-170° for a minute or two, bend them to 
the desired shape, and cool them in that shape 
Heat in any other form may also be used. 
provided it is not too hot. Only nitrate is dan- 
gerous with dry heat, and you are not likely 
to encounter much of that. The test to show 
whether a material is the dangerous nitrate 
or the slow-burning acetate is to apply a 
match to a small bit of it. If it flashes, it is 
nitrate: if it burns slowly but determinedly 
it is acetate (or “safety film”). 

Scissors, knives or practically any other 
type of tool may be used on thermo-plastics. 
and the material will break clean and true 
even after a knife-scoring. If power tools are 
used, however, the pressure must be very 
light, or else it will gum up the saw blade, 
drill bit, or carving tool, heat up. enlarge the 
hole, and damage the work. Acetate may be 
polished by dipping in acetone followed by 
drying. The other thermo-plastics require 
fine sanding (No. 7-0 paper), application of 
buffing compound, and finally polishing on a 
power-driven cotton buff. The brilliant finish 
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Fig. 3. Second bend is made by placing a second wood strip 
over first bent surface, to avoid ——- then rolling the 
assembly on second bent corner for ‘'polishing'’ against iron 
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you get is worth the trouble. Acetate and 
nitrate are the only materials of the group 
that can be successfully cemented by the 
average person with easily-obtained ma- 
terials. Either regular film cement or acetone 
may be used for the purpose. 

The most plentiful source of thinner sheet 
material is cut-film base. Roll-film stock is 
pretty thin, and therefore only good for 
rolled shapes such as small funnels, but the 
base used for cut-film is about .005-inch 
thick, which is fairly rigid, especially when it 
is formed in “L” and “U” shapes or otherwise 
self-strengthened. In some cases cut-film 
base can be laminated to make thicker sec- 
tions—by dipping two or more sheets in 
acetone and drying the sandwich under a 
press between ferrotype plates. In making 
fairly complicated shapes. it is best to shape 
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Fig. 4 (below): Cutting the resulting ‘'U' channel from 
the acetate film sheet before repeating the two preceding 
operations: the "U'’ channel is the basic structural unit 








Cutting a rabbet on a lens board made from cast phenolic 
The cutting tool is held steady and the 
material pushed across the board, guided by a wooden strip 
clamped to the extreme left-hand edge of the work board 











Fig. 5. Channels forming the developing hanger are assem- 
bled on a wood block cut to the exact inside dimensions de- 
sired—secured by Scotch tape while corners are cemented. 


them over a wooden form, although with a 
little experience fairly intricate free-hand 
work can be done. 

As an example of what can be done with 
this thin film-base and the simplest tech- 
nique, examine the developing hanger shown 
in Figure 1. This hanger is made from a 
single piece of 5 x 7 cut-film, fashioned into 
“U”-shaped channels, cemented together. 

First, clean the emulsion from the sheet of 
cut film—soaking the latter in hot water to 
which an ounce or two of sodium carbonate 
(or any other alkali) has been added; then 
scrubbing the emulsion surface with a nail 
brush. Wrap the film around a strip of wood 
or metal the thickness of the desired inside 
dimension of the “U’—positioning the acetate 
material so that the desired bend comes over 
the corner of the wood. Place the 
short end against a mildly-warm, 
paraffined electric iron (Figure 2); 
then slowly roll the corner over, 
holding it against the iron. Slide the 
material back and forth in contact 
with the iron to smooth out the 
; buckles; then quickly place the ace- 
- tate material (still in position on the 

wooden form) against any cold sur- 
face to chill it suddenly. (Be sure that 
the electric iron is not too cool, or the 
J acetate will not crease; if too warm, 
the material will buckle or melt.) 
To make the second bend, place a 
— second strip of wood over the first 
i 1 bent surface (to keep it from buck- 
ling) and roll the assembly over the 
second corner of the “U” channel 
(Figure 3) using the heated iron to 
form the crease, and chilling, as be- 

fore, to “fix” the crease. 


Fig. 6. Finally, the entire assembly, including the block 
form, is clamped between a pair of flat boards, as illustrated, 
to Insure that the cemented joints set flat and smooth. 
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Now that the “U” channel has been formed, 
cut it off the end of the acetate film sheet 
(Figure 4) and repeat the operation to form 
as many channels as are required. (About six 
can be made from a single sheet of 5 x 7-inch 
film). 

The hanger illustrated was designed to ac- 
commodate 3% x 41'%4-inch film, and the 
drawing (page 87) is scaled to those dimen- 
sions. Cut a block of wood to the exact inside 
dimensions of the film holder and assemble 
the “U” channels around it, holding the latter 
in place temporarily with Scotch tape (Figure 
5). Cement the corners of the three “U” 
channels (at the two sides and the bottom) to 
each other with film cement or acetone. Two 
heavier flat strips are cemented 
across the top between the two 
side pieces. The two bottom 
corners are cut off to provide 
for drainage while the project- 
ing ends of the side pieces may 
either be cut off or bent to serve 
as supports. A clip hook is 
finally cemented to one of the 
two top strips to hold the film 
down and to clip the holder to 
the side of the tank in which 
it is used. 

Before the unit can be used, 
the entire assembly—block 
form, and cemented strips— 
must be clamped for a few 
hours between flat boards (Fig- 
ure 6) to insure flat, smooth 
setting of the joints. 

Make the developing tank 
(Drawing—page 88) of a 
thicker material (.020 to .030 
inch thick) or, several thick- 
A finished 2-ounce developing tank made with black opaque 


plastic from the detail drawing on the facin page and fash- 
toned by the system outlined in the preceding illustrations. 
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Below: The heavier type of plastic material is rabbeted by bendin 
tool and work against a guide. Both of these photographs are from the author's 
textbook “Plastics in the School and Home Workshop''—D. Vam Nostrand Co. 
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nesses of thinner material laminated with 
acetone—dried under pressure between. two 
chrome ferrotype tins. If you haven’t opaque 
acetate, use clear material dipped in any black 
lacquer like Duco, Kodacote, or Willo-Black. 
The tank may either be bent to shape from a 
pattern or assembled from several properly- 
shaped pieces. Folds are made with a wooden 
block and an electric iron, as before, and joints 
are made with film cement. Leaks at corners 
may be sealed either with dissolved film base 
or lacquer. 

Among other thermo-plastic photo-gadgets 
that can be made at home are dodging tools, 
print tongs, enlarger filter holders, stirring 
rods, measuring dishes and the like. 





Above: Heavier plastic materials can be worked with electric hand tools; this 
shows turning without a lathe—by gluing or screwing the block of plastic to a 
pivoted wooden block and then turning the latter by hand against the cutter. 


both the 





Other types of plastics, apart from thermo- 
plastics include thermo-setting molded plas- 
tics with mineral filler and cast phenolics. 

The former is the lowest grade of plastic 
and the most difficult to work. It includes 
bakelite (and other brand-name) panels and 
knobs which break with a ragged, lustreless 
fracture surface. The cut surface can never 
be polished; the material can be shaped only 
by sawing, filing, drilling, etc. You can saw 
knobs, handles, and little brackets from any 
scrap of this type of material you may have 
on hand. 

Cast phenolics, which bear such trade 
names as Catalin, Bakelite Cast Resinoids, 
Opalon, Marblette, etc., are mid-way down 
the scale of hard- [Continued on page 136] 
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by William F. Crosby 


Photos Courtesy Rudder Magazine 


HE purpose of designing this little 

sailing craft was primarily to pre- 
sent something in the way of a boat 
that may be built at the present time 
even in the face of all kinds of critical 
material shortages. There is nothing 
difficult about Miss Priority’s con- 
struction and, when completed, she 
should at least form a sort of stop-gap 
for the duration. She should, in short, 
satisfy that urge to sail. 

Builders will have to use plenty of 
ingenuity in order to complete this 
boat. There will have to be changes 
from standard practices and equip- 
ment. Working with what is handy, 
she may not result in a perfect “yacht 
job” but at least she can be built and 
will certainly sail, once completed. 

None of the wood materials or 
fastenings are specified. That’s where 


Leff; This is not the scrapcat, but a previous, and 
well-known Crosby boat, the National One-Design. 
Seventeen feet of sailing dynamite, the N.O.D. has 
become one of country's most popular sailing classes. 





FRAMES ARE SP4CEO 








3’ 








‘ < 
sy 
= = — 
en T , war 
t- e 
| i} ——1 3§ ~_ 
| ° 
ouTsi0E _—_—++ . . . ye 
OF TRANSOM,/ | ee Se 3 3 - 2-58 | 
~ —- —I ek —s ° 
Y + o ‘a += a — | 
/ @ = J 
rd “o 
f o 
_f__., | | ape cine iS ee eB 1 | 4 Base une ft) 
| * 
o— 38 _ | 
STERN TRANSOM LEFT, ANGLE AT WHICH FRAME 3 FRAME 2 
| TRANSOM iS SET RIGHT, CIMENSIONS 
FOR TRANSOM GEFORE GSEING SET UP 
DIMENSIONS FOR FRAMES 
ANDO TRANSOmMS 
¢ & 
FRAME it Bow TRANSOm 
t a — 
rs ~\ 7 OUTSIDE OF TRANSOM 
\ 8 ||! Me 
: \ 2 Raa — } 
-' o 
Q 1 * : 
= me a° . ” -~N 
2 ee — r \ 7 
a = oe o- te bate | 
q 
4 © “Xi 
ink. eese une \f jf i... 
a i omen —_ —tiioren — eet ene — ——d 





Dimensions of all frames and both transoms are given above. Use any 
obtainable wood for these parts, painting well before and after assembly. 
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Scrapcat for Wartime Sailing 


What is a scrapcat? Well, in this case it’s a little cat-rigged 
sailboat that you can build in your backyard or garage 
without giving a thought to priorities, because it requires 



























only materials that you have at hand or can easily obtain. / es 
Best of all, it's designed by the world-famous designer of / 
the Snipe, National One-Design. Mallard and other craft. / 
your ingenuity comes in. You will have to / 
use substitutes for this and that, and although 
some of them may not be the best thing / 
according to past practices, at least they will / 
serve for the time being. As for the wood to f 
be used, practically nothing is available in /* 0 
| ’ = 
the standard materials, unless you’re lucky. |e 
Instead of oak for the keel and frames, you / 
may have to use something else, such as / 
yellow pine, white pine or even cypress. I / 
suppose even hemlock might be used if noth- / 
ing else is to be had. / 
The same thing goes for the planking4_ 
stringers, decking and so on. Get / = 
what you can and worry about it / ~ 4 
. / ~ 
afterwards. The main idea now is K ° ° 
: aflos . .. as nee / £ oe \% 
to get afloat. Some of you in cer- / COTTON 
tain districts may even cut your / | pean aes 
‘ : i 
own lumber from the forest. Ply- f 
wood, is of course completely out / 
unless you happen to strike a / | 
. | 4 
lumber yard that may have a few pasiaenaa eae { 
pieces left over. If you shop ——_—__—_— h tI 
around enough you may be able F coTron ie \ 
to pick up a surprising number of | ry tee 
good parts, but don’t let me arouse i 
. wopo 2am 
any false hopes. ’ w a 
: al BLO : "COTTON 
aa 2" corron }\ } | } pucen acor 
Right: Sail plan and —— c ry : — 
other details of Miss ————S ——$<$<$_§_t+— ee 
Priority. She uses a — Senieiiaiidiaadiae iin en coceieeeteiecnineias * 7 
standard Snipe main- -* Y 
sail. Cost of building 3 17 < x = 2 
this boat should be | a t+ So _ {gt—e, 
very low due to the use Ss 2 ' , ~~ 2-8 
of inexpensive and sub- Pn ee a 
stitute materials, but ; 
she perform like a 
pre-war thoroughbred 
The sail for this boat is a standard Snipe service. Possibly, they might be willing to 


sail—main only—and you should be able to 
buy one of these second-hand or even new 
from some of the sailmakers, as many of them 
made it a practice to keep Snipe sails “on the 
shelf” ready for immediate delivery. There 
may have been a Snipe fleet in your vicinity 
before the war came along and no doubt many 
of these former skippers are now in the 
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sell their sails. At any rate, if you do get a 
sail of this type, you want it made for use in 
a slotted mast with no sail slides. By using 
this type of sail, we eliminate the track en- 
tirely and actually get a better setting sail, as 
it hugs the mast closer and doesn’t spill the 
wind between the luff of the sail and the mast 
itself. The ordinary sail, however, will not 
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JOINING STRINGEFS 
TO TRANSOMS 





—— —————— SSSR aS aera 
Here are details of frame joints. It's a good idea’ to fasten up these parts with 
wet paint on the adjoining surfaces, to offset chances of rot starting later on. 
do because the luff rope is not suited for the through the eye on the end of the stay and 
slotted mast and all the strain is put on the then passes down through another hole in the 
cloth of the sail just below the headboard. deck and aft to a wooden jam cleat, where 
Turnbuckles have been eliminated in favor you can regulate the tension. 
of simple lanyards. Your wire rigging may speaking, the stays do not have to be “bar 
be ordinary fencing wire, solid. It should be tight.” Many small centerboard boats sail 
at least No. 12; or better still, No. 10. The better with slack shrouds. Of course you may 
lower end is made into an eye, preferably with _ still be able to buy small galvanized iron turn- 
a thimble in it, if you can get one. The stays buckles at some local hardware shop or even 
come down to within about a foot of the deck at the “five and dime.” Even at that. though, 
and then, through a hole in the deck, we come __I think I like the lanyard better. 
up with our lanyard, tying a knot in the The exact shapes for the frames are given 
bottom end to prevent its coming all the way in one of the drawings. There are 
out. The other end of the lanyard passes frames and two end transoms, one at the bow 
— —— 


Generally 


three 








CHINE 
STRINGER 


Z . < 
¢ ~“(6aseLine) 









CHINE STRINGER 





DECK STRINGER 





FRAME 
FoR 


SET UP READY 
PLANKING 





Framework is set up as above, on a flat floor or platform made for the purpose. Brace all frames strongly 
in position, as planking tends to pull therm out of line. Be sure to check angles of transoms (ends) carefully. 


Mechanix Illustrated 
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and the other at the stern. 


on become your erecting floor. 
be built upside down for ease of construction. 
The only place where you might go wrong is 








The dimensions 
e all given from a base line which will later 


The boat will 


the building of the transoms. You will note 
that each is set at a specified angle. On the 
ther hand the actual dimensions for the out- 
these transoms are given as if the 
transom were flat, that is on a vertical plane 
The only thing you 
have to do is to make the transoms to the 
shape shown and then erect them at the exact 
angles as given. This is a most important 

int and is usually the place where amateut 
boat builders go wrong. 


line of 


1e same as the frames. 


The actual distance 
ross the face of the transom is greater than 
the straight up and down distance, because of 
the angle at which it is set 
In setting up these transoms, it is advisable 
make a jig or shores to hold it at the exact 
ingle specified, then fasten the transom to this 
When you 


start planking, it is obvious that there is a con- 


so that it cannot possibly move. 


siderable strain on the entire frame work and 
as a result the whole frame must be shored 
strongly or it may jump up and cause trouble. 

The frames are made long on purpose so 
that they will, when set up on a level floor, 

me to the proper heights for keel, chine and 
deck. The notches for these various 
stringers may be cut either before or after the 
f Personally, I prefer to do this 
as I can bend my stringer around 
the notches and bevels exactly right. 
The same goes for the keel. 

Ol course, 


sneer or 


me 1s set up 
job later, 
and get 
the stringer for the chine is set 
in so that the inner lower corner is the deepest 
Due to the angle, the other 
should stick out a little in the air. By planing 
fore and aft along this line parallel with the 
| you can bevel the 
so > that the bottom 


point corner 


line of the bottom frames. 

tire surface of the chine 
planking will lie on smooth] 
each pieces, 
topside frames. two bottom frames and a “f 


. In the drawing 
frame is composed af "five two 
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Cross section of thescrap « 7 : 
cat's hull shows sturdy Y — 
but simple construction te wail 
If you can get marine ply \— 
wood for the planking, . 
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* 
you're lucky, and by all gre 
means use it; otherwise 
cedar, pine or other solid 
wood cut in random 
widths will do nicely 
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Another popular Crosby design-—the Sea Gull. Many of these 
boats have been built, some without cabins as racers, others 
with cabins as cruising craft. Mr. Crosby is also an author and 


marine engineer; he has written several books for amateur 
boat builders, and is at present chief engineer of the Huckins 
Yacht Corp., builders of motor torpedo boats for the Navy 


timber”’ 
bottom frames. 


across to join the keel ends of the 
Actually, there is so little vee 
in the bottom that you may be able to use one 
single piece all the way across the bottom, thus 
eliminating all the 
timbers and the This construction 
would be better and stronger. 


The keel 


fastenings between floor 
frames. 


is set into notches in the frames so 
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< that the exposed surface of the keel comes even with the 
< actual point of the frames. The keel is then planed down at 
the same bevel as the bottom frames so that, again, the 
| | planking will lie flush over it. In this boat no keel is ex- 
posed. The planking goes clean over it and forms a seam 
down the center line of the boat 
Either before or after the keel is planed to shape, the slot 
for the centerboard should be cut. It must be longer than 
the centerboard as well as wider. The soft wood end pieces 
will also make it longer. The forward end of this slot should 
| come exactly 4’ 6” from station O. The slot should be 4 
long and 158” wide. The length of the slot is sufficient to 
33" allow you a 1”x15s” soft pine piece at each end and also 
Y = sufficient clearances for the centerboard ends. The hole for 
the bolt should be drilled to the dimension shown and it 
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the inside of the keel. 

The end pieces are 
the important thing. 
They go clear down 
from the very top of 
the centerboard | 
trunk to the outside 
oO the keel. They 
should be tight fits in 
the keel slot and 
should be dipped in 
wet paint just before 
you drive them 
through the slot. Be 
sure that they are up 

the extreme ends 

the slot (which 
must be cut square), | 

the boat will be 
sure to leak. 

The centerboard | 
bed logs may be cut 

shape at this time. 
rabbeted to receive the sides and the sides 
screwed, riveted or nailed securely. Put some 
paint in this rabbet before you put in the 
The bed logs should be clamped up 

ider the keel, remember the boat is still 
keel up, and then screwed or fastened securely 
to the inner surface of the keel, again using 
wet, heavy paint between the keel and the 
surfaces of the bed logs. In fact a felt gasket. 
dipped in old paint or varnish is the best thing 

avoid leaks 

With this job done, you may proceed with 
the planking. Start with the center planks 
ver the keel and work out. You will find 
that if you bend one of these planks fore and 
aft with the acute bend in the center, the 
plank will protrude considerably beyond 
the centerline of the boat even though the 
ends come at the right spots. This is due to 
the bend and we will have to cut this plank 
to shave by clamping it securely in place and 
marking it carefully up underneath—then re- 
noving it and cutting to the shape. The other 
may be straight Vee each seam 
slightly outward so that seam composition 
may be inserted before painting. It is not 
customary to caulk a small boat of this type 
but if you wish you can run in a few strands 
of cotton, doing so while the seam is wet with 
fresh paint. This makes it stick better. 

As your planking nears the chine you will 
find that it has to be planed off even with the 


should be 1” above [ 
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You guess it. This is the Tern, a 27-foot Crosby-designed 
auxiliary cruising sloop. She's comfortable as well as beautiful 
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Deck arrangement, showing fittings and stays 


latter. When this is done be sure to plane it 
at the same angle as the topside of the boat, 
otherwise you'll not have a good joint. The 
side planking will probably go on all in one 
You clamp your material up along- 
side the frames [Continued on page 134] 
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by Paul A. Lobel 


_ utilization of salvage, 
a commendable virtue in 
ordinary times has now be- 
come a patriotic duty. 

The cigarette boxes illus- 
trated above were constructed 
from a broken window pane, 
a bit of plastic and some wood 
scrap destined for the fire- 
place. 


The rectangular box con- 
sists of two glass sides (2), 
glass bottom (1), glass top 
(3), and two wooden end 
pieces (4). Cut glass to the 
dimensions shown in_ the 
accompanying sketch. (For 
information on glass cutting 
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BOXES 


consult the article in MECHANIX ILLUSTRATED, 
Have your local 
glazier seam all the edges of the glass (this 


February. 1943, page 112.) 





Two beautiful and interesting designs for 
the home craftsman by a well-known 
industrial designer and artist. 


assembly. Set up the two sides flush with 
the wooden end pieces and overlapping the 
bottom, as shown. Cement bottom and sides 


emoves the sharp edges) or you can do this to end blocks with a transparent cement, 


yourself with a file dipped in turpentine 


Cut two pieces of wood for the 
ends (walnut was used in the 
box illustrated), making sure 
that they are square and true. 
Sandpaper and rub down with 

and pumice. If you prefer a 
professional elegance, finish with 
three successive coats of spar 
varnish, rubbing the first two 
coats down with fine sandpape: 
and the last with rottenstone 
dipped in linseed oil. Wax and 
polish with a felt rag. Allow at 
least twenty-four hours for 
horough drying between each 
coat of varnish. 

The box is now ready for 
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bind with adhesive [Continued on page 140} 
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HOME HDS 


Wrench Used As 
Yardstick Holder 


F NO one is handy to help adjust the 

length of a dress, place the end of 
the yardstick in the tightened jaws of 
a wrench. Both hands will be free to 
make necessary adjustments. 


Small Laundry Paddle 


rote can lift small articles like napkins 
and handkerchiefs from the laundry tub 
or basin with an inexpensive paddle made by 
fitting a square of inner tubing into the split 
end of a length of dowel stick. as shown 


Double-Tier Snack Tray 


YWO paper plates and a wax candle may 

be arranged to make an attractive snack 

tray—in any color scheme. Cut candle about 
142 in. from its tip, and press on plates. 





Transparent “Work” Box 


TTRACTIVE powder puff containers may 
be easily converted into convenient work 
boxes holding crocheting and small knitting 
naterials. Attach three pot-lid knobs as 
shown and add a length of bright-colored 


dime-store cord 
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Fork Protects 


Garment Material 


\W HEN removing a button from 

clothing, the 

simple device illustrated at the 

sht will prevent damaging of the 

naterial. Just slip the fork under 

the button before beginning to cut 
the thread with the scissors. 


an article of 





Loosen Tight Jar Caps 


— jar caps may be re- 
sJ moved very easily by placing 
the jar between the kitchen door 
and door jamb, then closing the 
door until the cap is squeezed. Twist 
jar and cap will come off easily 


aoe 















Ice Cube Moistens Envelope Flaps 


W HEN it is necessary to seal a large number of 
envelopes at one time, an ice cube can be used to 
avoid the need for using the tongue or a messy sponge. 
Place ice cube in saucer and run envelope flaps over it. 





Treating Scratchy 
Clothes Hangers 










J gem rough end of a 
clothes hanger can be 
smoothed out, either by 
forming a bead of solder 
or brass at its end with a 
torch, or, if sufficient heat 
is available, by melting 
the wire until a bead 
forms at the end. After 
cooling, apply a coat of 
lacquer or enamel. 
















This piece of furniture is not only attractive but 
extremely useful. Top and bottom sections are not 
attached. The bottom section should be made first. 
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Selow is a plan drawing showing front and side dimensions. Use mahogany, walnut, maple, birch or poplar for construction. 
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BASE 
REFERENCE DIAGRAM 


At lef? is the ref- 
erence diagram for 
locating sides and 
ends In the detail 
drawings. At right 
is photo of com- 
pleted 
with 


breakfront 
open desk. 








NE of the major problems confronting 

the interior decorator of our twentieth 
century is the selection of furniture which 
will be appropriate for the limited living 
space of our dwellings. For the small and 
compact apartment he must choose pieces 
which will be attractive, in proportion to the 
size of the rooms, and at the same time be 
useful for many purposes. It is for this rea- 
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At right is a detail 
drawing of bottom . 
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ground. Top Is 65” 4 + 
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son, perhaps, that the breakfront has achieved 
widespread popularity as a living-room piece. 
It is a unit ideally suited to apartments 
limited in dimension and makes the living- 
room at once a reception room, a library, a 
music room and a study. 

In addition to serving a practical purpose 
the breakfront, like a baby grand piano or a 
fireplace, offers admirable possibilities to the 
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At left is detall of 
top section. Compare 
with reference dia- 
gram on previous 
page. Below: Sketch 
of writing compart- 
ment. Design will vary 
to fit individual needs. 











decorator for its placement in a 
center-of-interest spot, around 
which can be built the rest of the 
room’s furniture. On the other 
hand, it may be used in conjunction 
with a larger piece, and still hold 
the ground, if not the major 
interest. 

In the construction of a piece of 
furniture of this kind, it is essential 
that all parts be rigidly and per- 
manently joined to insure the retention of its 
original shape. Careless or improper joining 
of parts leads only to sagging shelves and 












SHELVES -2 REQ. 
* a 
“ 
5 
Side shelf is shown at 
right. Other shelves 
are similar. Smaller 


slide frames are used 
for the side drawers. 
See parts list in text. 
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tilting or bulging sides. In addition, it must 
be planned so that it will be easily portable 
if another spot in the room is wanted for it 


DRAWER SLIDE FRAMES 
13 x } stock - 
JOINTS DOWELED 


iO 


38 


32" 





3x 135 x 32--3REQ 
3x 24 x152--2 REQ. 
DRAWER PANEL (VENEER) 2-6'x 2-6 x4 


3 x 4} x 10-0" 


BASE MITRED TO FIT 
CONTOUR OF BREAKFRONT 


2x 7°x 314-4 REQ. 
‘a 9 1". 
2x7 x 15-2 REQ. 
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| BOTTOM FRONT MEETING SECTION 











Above: Details of cornice, panel door, shelving, mold- 
ng and meeting section. Right: Drawing of door detail 


Constructing it in sections, then, facilitates 
the handling and subsequent placement. 

In the design of the eighteenth century 
breakfront, the minute details of cornice pro- 
files and projections, as well as the general 
mass proportions of the piece as a whole, 
should be carefully studied and followed as 
closely as possible when all moldings and 
members are to be cut by hand. 

If the making of moldings is impossible 
or impractical for the craftsman or amateur, 
stock moldings that closely correspond in 
appearance and measurements to the ones 
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given should be used. Extreme care must 
be taken in the latter step if the individual is 
interested in maintaining faithfulness 
design. 

Finally, the pediment and parapet crown- 
ing the breakfront are optional. Their in- 
clusion on the piece depends on the ability of 
the worker to do a good carving job. 

Since most hard woods are sold in random 
lengths and widths it is impossible to pre- 
scribe any specific sizes that should be 
bought. However, in studying the sketches 
and details of the [Continued on page 138] 
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BACKYARD RANGER COURSE 

















ip ie ‘ This simple and inexpensive ob- 

> (a AGG ° . . 

* OS Bee Rope on HEAVY es stacle course will do much to train 
STEEL WIRE ‘ aS. young Americans in modern Com- 






3s 
ital mando tactics, and it'll build sound 
muscles and healthy bodies, too! 
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FIG. 4 


UPRIGHTS SUNK INTO 
NOTCHED TO GROUND - SLANTING BRACES 
TAKE LADDER | PEGGED TO PREVENT SLIDING ~~ 
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GS LOGS SECURELY FASTENED k 
‘ TO STRONG SAW-HORSES ~ 
/ TO PREVENT ROLLING 


cD 
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ys SEWER PIPE OR 
Fa CONCRETE WATER MAIN 


| per easily built equipment will pro- 
vide the basis for a modern and 
healthful training program for future 
Commandos. Ideal for the camp or 
school, the various units are simple in 
construction, and carefully designed to 
develop the utmost in physical skill with 
a maximum in safety. 

The start of this “Ranger Course” 
consists of a cable or greased rope drawn 
semi-taut between two trees. The start- 
ing end is slightly higher than the other, 
so that the trainees will be able to slide 
along it. The spikes up the sides of the 
trees or posts should be driven either on 
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RUSHING “PLANE” 
INTO CONCEALMENT 


BOX FILLED 
WITH ROCKS --_ 


8 FT. OR 10FT. 
BOARD 


ANY STURDY 
10° TO 15°.-” 
IRON ‘ 
WHEEL AXLE 








the sides of the trees or on the back, away 
from the cable. This keeps them out of the 
way of the participants, and eliminates all 
chance of catching clothes on spike heads. 

Do not incline this cable steeply, lest the 
sliding speed be too high for safety. 

From the cable obstacle, the junior trainees 
head for the 5-ft. plank fence. Note that the 
top of this fence is carefully rounded to pre- 
vent possible scratches to the hands of the 
participants. Since the entire Ranger 
Course should be made a competitive game 
on a time basis, it must be remembered that 
enthusiasm will take the participants along 
it at considerable speed, and so all precautions 
are taken in building it, in order to prevent 
mishaps. 

When the plank fence (Fig. 2) has been 
scaled, the youngsters must traverse the 
“barbed wire.” This is not really barbed, but 
merely straight galvanized wire or even cord, 
with small bits of yarn tied to it at intervals. 
The yarn is dusted with French chalk or other 
powder of similar nature, so that the partici- 
pants will know, when the course is com- 
pleted, if they have come in contact with the 
“barbs.” This obstacle is illustrated at Fig. 3. 
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yam Meow 


-A DISTANCE-TIME GAME --- | 
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QUICKEST WINS 
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The next step in the course is the ladder 
bridge, which must be traversed as illustrated 
(Fig. 4). The ladder is supported above the 
ground by a number of uprights, as shown. 
The height of the ladder should be gauged 
in construction of the unit, so that the 
youngster’s feet will be only a short distance 
above the ground. It is important that the 
feet clear the ground completely, but that 
no appreciable drop be necessary in the event 
of failure of the participant to successfully 
negotiate the “hazard.” 

Fig. 5, the next step along the way, is simply 
a large concrete pipe. The youthful trainees 
must craw] through this in order to reach the 
series of boxes shown in Fig. 6. 

The boxes (Fig. 6) are designed to develop 
co-ordination of the leg muscles to the nth 
degree. These boxes are built up of wood, 
and should be rounded on the top to keep the 
less sure-footed of the contestants from 
skinning their shins. 

The log bridge shown in Fig. 7, is the next 
stage in the course. Its purpose is that of im- 
proving the contestant’s sense of balance, and 
to permit him to exercise it fully. 

Next come the [Continued on page 144] 
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| RAFTING machines are now used ex- 

tensively by large and small concerns 
alike, particularly in war production work, 
where a great deal of drafting is neces- 
These machines eliminate T squares, 
triangles and protractors, performing the 
functions of all three, thereby saving time 


sary. 





DRAFTING 
MACHINE 





in drawing. Essentially, a drafting ma- 
chine consists of two rulers, one vertical, the 
other horizontal, fastened to a 90 degree angle 
attached to a protractor plate. A control knob 
in the center of the-plate is turned to obtain 
the desired angle. The machines are fairly 
expensive to buy, if any can be found for 
sale, but the student or craftsman can easily 
make a fairly efficient one. It won't have the 
hairline accuracy of a factory job, but will 
give satisfactory results, particularly where 
beginners are concerned. 
The machine illustrated below is composed 
four arms, hinge, cross elbow, steel or 
celluloid protractor and two steel rulers. 
Materials needed, in addition to the above, 


PROTRACTOR 











HALF INCH SQUARES \ 


include a machine screw with knurled clamp 
nut, bolt and round head nut and a piece of 
18 ga. sheet metal measuring 9”x18”. Study 
the drawing carefully and follow dimensions 
closely for good results. 

Lay out the protractor pattern, exactly as 
indicated, on the sheet metal and carefully 
cut and drill. Use a master right angle as a 
guide to be certain of accuracy in cutting the 
arms that will hold the rulers. 

When all parts have been made up as 
shown, assemble the drafting machine with 
rivets, getting them fairly tight, but allowing 
enough play so the arms will move easily. 
Attach by hinge to drawing board.—W. L. 
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This drawing gives all details and dimensions of the drafting machine. Use care 

in making the various pieces and you'll have a fairly accurate drafting tool. 
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Conducted by Gilbert Paust 


Ground Instructor and Lieutenant, Civil Air Patrol 
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Here is a photo of the contro 
tower at Salt Lake City munic 
pal airport. It issues informa- 
tion and instructions to planes 
to regulate the flow of air traf- 
fic in the vicinity of the field 














Lesson 5: Safety of Modern Flying 


T IS a very sad but true fact that there actually piloting a plane themselves, not on 

are STILL some people in this world who your life! And why? “I wouldn't risk my 
refuse to believe that the airplane is here to life in one of those things. They're too dan- 
stay. They read in the papers about the’ gerous!” they say. Bosh! Flying is one of 
achievements of our military planes, take a_ the safest methods of travel. We hear of 
ride now and then in an airliner when they — crackups, of course, but the aircraft casualty 
absolutely have to, watch the lightplanes at percentage can’t compare with that of the au- 
the near-by airport—but when it comes to  tomobile. And I'll tell you WHY flying is safe. 


This is the control tower at Newark Airport. Tower operator Photo below shows the interior of the Airway Traffic Control 
instructs planes by radio.—Photo from Western Electric Co. Center at Newark. Chart is used to show positions of planes 
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Landings and takeoffs of all planes using 
the field are under control of tower. 


Below is a drawing of a Control Zone of 
ntersection of four converging airways. 
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Behind civilian aviation in the United 
States is a controlling system which 
completely regulates “from the ground 
up” every phase of civilian flying. It is 
the Civil Aeronautics Authority. Created 
in 1938 and revised in 1939, the C.A.A. 
was designed to promote safety in avia- 
tion—and it has. It concerns itself with 
the control of air traffic, competency of 
pilots and mechanics, airworthiness of 
aircraft, inspection of all planes, inves- 
tigation of accidents, and many other 
related items too numerous to mention 
Its rules are rigid and are strictly en- 
forced. Penalties for their violation 
range from revocation of a pilot's cer- 
tificate to $5,000 and 5 years in jail. 

Beginning with this lesson, we are 
going to start a series of studies of these 
safety regulations and when we have 
completed them, many of you will be 
surprised at the rather complex but 
completely effective method which 
controls every plane and pilot who 
take to the air. Moreover, you'll have 
to know them if you ever hope to qualify 
for any type of pilot certificate. 

First of all, let's take a look at the 
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Below is a photo of a typical control airport. Arrow 
shows the location of the traffic control tower. 








This photo is one of an auxiliary landing field. Airports 
such as these add to the safety of travel on Civil Airways. 











parkways and the traffic police of the 
air. Never heard of them? Well, 
they’re a fact just the same. Stretch- 
ing through the air above the surface 
of the United States is a network of 
air parkways, designated by the Ad- 
ministrator of the C.A.A. and called 
Civil Airways. These airways con- 
nect all the major airports of the 
country. They are named by number 
(as are automobile routes) and also 
by color. The colors are: green, 
amber, red and blue 






























Number of accidents in civilian flying is 
decreasing. C.A.A. has made flying safe. 


Diagram below shows size of control tone and 
positions of radio range station and airport 
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For example, Green 
Airway No. 4 extends from Los Angeles, Cali- 
fornia, to Philadelphia, Pennsylvania, passing 
through numerous airports on the way. 
Civil Airways are twenty miles 
Running through the center of each, parallel 
to the sides, is a center line which connects = 


/ \ 
\ q / 
/ / 
~*~ yA \ 7 
wetet 8400 Set Senor 6G weet 8400 Ree STATON 6 
eS) ee ee) LOCATE WORE Tan 5 OES 
faow «CENTER OF Tet ampoeT from CENTER OF Tt 
— _ - * 
RADIO RANGE | > —F ~ 
_ STATIONS, |! a 
: ee Pes: CENTER 
aw, = 4/NE 
wide cmnanghapadl nee . - 
| 
AIRPORT “CONTROL ZONE 
j 





Above: Zone on airways. Traffic keeps to right 


radio broadcasting stations of special 
type called radio range stations which 
send a directional radio beam along 
the airway to aid the pilot who de- 
sires to navigate by this method. 
When flying “blind,” this beam guides 
the pilot along the airway. Just as an 
auto must keep to the right side of 
the road, a plane must keep to the 
right side of the airway. 

Some Civil Airways are under di- 
rect supervision of the C.A.A. These 
are named Control Areas and the 
traffic on them is regulated directly 
by Airway [Continued on page 144] 


Night lighting of airports has contributed greatly 
to the safety of night flying on the Civil Airways 
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To determine your height, line 
up sighting pins by moving 
block. Line on transparent 
strio attached to under side of 
block will then point to your 
height on the calibrated strip. 


Add fun to your 
parties with this 


amusing gadget. 


“HEIGHTOMETER” ! 


FOR YOUR HOME 


\ ERELY by sighting across two pins, you 
4 can tell how tall you are with this 
easily made “heightometer.” The device, 
which is mounted on a wall, is both useful and 
amusing, and makes an interesting addition 
to a recreation room. The instrument con- 
sists of a vertical wooden bar carrying a scale 
calibrated in inches and feet; and a sliding 
block having a pointer or index line and two 
pins acting as sights 

Cut the bar from white pine or poplar, to 
measure approximately %4 by 1 by 18 in. 
Near each end bore holes to receive wood 
screws, and counterbore them so the heads 
ill not protrude above the surface. 
The sliding block is made of maple or birch, 
shaped as shown. Through each side, two 
pins project into a groove in the edge of the 
bar. These are [Continued on page 142] 


Vv 


Section of calibrated bar and sliding block of heightometer 
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Brass escutcheon pins with blunted ends are driven for guides 





Transparent pointer strip is cemented to block as above. India 
ink line on strip serves as pointer below. Note sight pins. 
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Tape Blocks Out Switches 


|" HAS been found convenient with large gang 
switches of the toggle type to tape in the 
following manner those toggles desired to be 
inactive: Position the toggle, then apply ad- 
hesive tape tightly, from one side of the switch 
plate, up over the toggle to the other side. This 

method saves needless fingering of the inactive TAPE 


toggles. 
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SHOP SHORTLUTS 





Dowel Spacer Assures Neat Work 


ATCHING dowel holes can be bored accurately in the 
M edges of boards with the aid of a template made from 
three pieces of wood and a 2” length of dowel rod. Obtain a 
piece of oak, maple, or birch the exact thickness of the boards 
to be joined, 1” wide and !8” long, or as long as the work 
requires. At intervals where dowels 
are to be placed, bore holes the sizo 
of the dowels. About |” from one 


_——— —— 


ceive the 2” length of dowel rod, 
each end of which projects '/2”, 
Fasten this piece in place with glue 


or a nail. Take care to center all 








holes carefully with respect to the 
edges, and bore them straight. Cut 
two strips of '/4” plywood or similar 
a | stock as long as the hardwood piece 
SD | and 2” wider. Nail these to each side 
—zS 


ee end, bore an additional hole to re- 
| 











| of the strip as shown. 
| [Continued on page 138] 





Foot Switches For Machine Tools 


OOT-OPERATED switches for machine tools, equipped with a 

spring to shut off the motor, are a wise safety precaution as well 
as a convenience. 

The usual form of toggle switch with which many motors are 
equipped can be connected with a pedal by means of light steel 
rod. (See photos.) Where such switches are not provided, other 
switches can be adapted for foot operation. 
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Soldering Iron Pilot Light 


F< be impossible to walk away and forget to disconnect the 
soldering iron after using it if you'll take a few minutes’ time to 
make this simple pilot light. A small night light from the five and 
ten cent store is wired into the lamp circuit behind the switch. 
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Hand Microphone 


N EXCELLENT mike for a portable transmitter 
“3% or P. A. work can be made from an old loud- 
speaker unit and a burned out curling iron. Remove 
the speaker works and put in a Brush crystal head- 
phone unit, with packing around it and behind it. 
Place a screen and cloth over the front. 











Workshop Compass 


AVE a scrap of old screen wire to use as 
a handy workshop compass. Quickly 
adjustable by moving the pencil point from 
one hole to another, the compass can have a 
nail or other sharp pointed instrument as the 
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by Hi Sibley 


T THE turn of the century 
France was far ahead of 
this country in automobile 
design, mechanically as well 
as in appearance. American 
motor cars still retained car- 
riage lines, engines were one 
or two-cylinder located be- 
neath the seat, with sirizle 
*| chain drive. Imported cars 
| had placed the motor forward, 
» easily accessible under a hood, 
transmissions gave three or 
four speeds and drive was by double side 
chain or shaft and gears. They had, however, 
one disadvantage for American use; designed 
for the smooth paved roads of Europe they 
had very little clearance; like Napoleon's 
army, they very nearly traveled on their 
bellies, and flywheels literally dragged in the 
mud on our country highways. 
The workmanship, nevertheless, was almost 
like that of a watch and there was much fine 
hand work, though no mass production as we 
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We turn to France for the subject of our third 
article on models of early automobiles. 
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came to know it in this country. 
A fine example of French design 
is this month’s subject, the 
Darracq of 1904, embodying the 
most advanced development of 
European engineers. It is known 
as a touring car, with high- 
backed, luxuriously upholstered 
seats. Entrance to the tonneau 
was gained by swinging the left 
front seat outward on a pivot. 
General over-all dimensions 
are given in the four views in 
Fig. 1. Note that there are twelve 
spokes in the rear wheel, ten in 


FIG.13 






TIE ROD 


Right: A French Darracq 4-cylinder touring car 
of 1904 vintage. This was the last word in de- 
sign and mechanical principle at the time, and 
was superior in workmanship to American auto- 
mobiles. Entrance to the tonneau was made 
via the front seat, which swung out on a pivot 
(see the photo at top of the opposite page). 
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the front. This is in line with the absence of 
parts interchangeability of foreign, individ- 
ually built automobiles. Also you will observe 
that the tie-rod and crank clear the road sur- 
face by only four or five inches. 

As in the preceding models, this is an all- 
wood project with the exception of small 
parts, such as main spring leaves, levers, 
quadrants, fenders, brackets, steering wheel, 
tie rod, arms and link, goosenecks, etc. 

Start with the chassis frame, Fig. 2, to 
assemble on. This is made of hardwood, with 





Huge, costly oval acetylene headlights distinguish 
this handsome car, the swankiest thing of its day. The 
meager road clearance put it at a disadvantage on 
American country highways. Study this excellent front 
view carefully. It will help you in making your model, 


stiff wire goosenecks in back, and drop 
ends in front. The fenders are sup- 
ported as shown in Fig. 3, but should 
not be installed permanently until the 
wheels and axles are on. In Fig. 4 are 
the controls located under the steering 
wheel, and should be made of brass or 
steel, fashioned on the vise with file and 
drill. 

The main part of the body is built up 
of '4s-in. material, secured with casein 
glue and small brads, as in Fig. 5, under 
the rear. Seat and floor board are 
solid blocks. Brake lever with ratchet 
is installed as shown, and the steering 
post and wheel rise from the floor board. 
Steering wheel is a wire ring with five- 
spoke, brass spider. Brake and clutch pedals 
may be carved from wood, or filed from 
pieces of brass and soldered. On top of the 
body rest the curved sides and back of the 
tonneau (Fig. 6), scroll-sawed from a single 
block and shaped with jackknife, chisel and 
sandpaper. This is surmounted by the seat 
back, Fig. 7, which requires a neat bit of 
wood carving to achieve the graceful shape. 
Instead of attempting upholstery, with 
buttons, as in the original in the photograph, 
leave smooth to [Continued on page 140] 


After American automotive engineers had developed cars that were fairly dependable mechanically they began to give 
more attention to body design, and followed French lines insofar as they were adaptable to our conditions. Plate below 
was taken from a group of French designs used for reference by American designers at the Pope-Toledo Company 
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RADIO KINKS 


Pre-Amplifying Receiver 


se little gadget will actually boost the signal 
strength to a small broadcast receiver without the 
use of an additional tube. It can be made from simple 
junk-box parts and is practically costless. Mount it 
close to or on the receiver chassis for best results. 
Wind a 34” diameter form with No. 28 enameled 
wice for a length of 3”. Then carefully clean the enamel 
off for a width of 4” the length of the coil. Arrange 
a slider as shown that will [Continued on page 144] 
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Temporary H. V. Condenser 


HEN in dire need of a high voltage filter condenser 

you can fashion one from an old but good 6 volt 

storage battery as shown in the accompanying sketch. 
Choose one in which the plates are not buckled. 

Wash out the battery thoroughly, then reconnect cells 

in parallel. Fill the cells with transformer oil and you 

have a condenser that will withstand at least 1,000 volts. 
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Curtain Rod 


OD A FINE ultra high frequency 

antenna can be made from 
/ , a brass or brass plated sliding 
. curtain rod of suitable length. 
For 2!/2 and 5 meters choose a 
rod that closes up so its entire 
length is not over 25” and will 


Bolt to suitable insulator. 


- SOLDER 
FLATTEN AND BRACKET 
BEND ROD Set Servicer be 
MAGNIFY! | 
— 1. OR the service man or the ~ YING 
FEEDERS amateur who appreciates how 


difficult it is to explore a radio 


under dark or obscure conditions, 
oa this [Continued on page 144] 
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Coupling With Transformer 


F OCCASION calls for the use of a screen-grid tube 

detector in place of a triode in an old style receiver 
it is unnecessary to remove the first audio transformer 
to use impedence coupling. Simply use the primary 
of the transformer as indicated in the diagram. 

With these values the transfer of energy to the first 
audio will be sufficient and, using the screen grid de- 
tector, will be better than with transformer coupling. 
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GRUMMAN AVENGER 


Extreme realism is obtained in 


the solid scale model by inclusion of crew carved from balsa. Bubble’ gun turret revolves 


by Robert L. Brown 


Model Designed by Edmund Eggers 


HE Grumman Avenger, impressive at 
the battle of Midway, also demands re- 
spect as a solid display model. It is not 
extremely difficult to carve a miniature crew 
of simple form. By studying the pictures of 
the model as well as the drawing, you can get 
enough details of the 3-man crew to carve 
replicas in balsa. This adds a great deal to 
the realistic appearance 
This highly detailed model not only in- 
cludes all details of the enclosure, but even 
has a rotating rear turret. The rear gunner 
rotates around with the guns always being in 
position to fire. Edmund Eggers is noted out 















on the West Coast for his superbly finished 
models. Change Coordinator in the Engi- 
neering Department at Douglas Aircraft 
Company, he spends spare time turning out 
the amazing miniatures of the airplanes which 
are whipping our enemies. 

One of the most creditable and devastating 
ships ever produced is the Grumman 
Avenger, a plane which spells certain doom 
for aircraft carriers, to say nothing of its de- 
structive power to other vessels. Every one 
has been agog over Eggers’ perfect display 
model of the plane. The rotating rear guns 
make it possible to realistically pose the ship 

in combat by suspending it 
™ with threads. 

Trace a side view pattern 
of the fuselage on a block 
of balsa, bass, or soft white 
pine of the correct size. 
After cutting the block on 
a jig saw, tack on the scrap 
pieces, glue or trace on the 
top view pattern and cut 
out this view, also. Cut 
out templates to check the 
cross-section shapes. Be- 
gin by trimming off the 
corners with a knife, plane, 

‘o [Continued on page 136] 
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Dimensions ana details of the Avenger model. Cut cardboard templates iden- 
tical with the "'sections'’ for checking fuselage shape as carving proceeds. 








Garden Tool Rack 


HE tool rack illustrated below will be found 

a great convenience at the head of the garden, 
as it accommodates long and short-handled tools, 
hose, liquid sprays, bulbs and other items which 
should not be exposed to the sun. The seat lid is 
inclined, to carry off rain. 
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Bird Baffle 


wie seedlings first appear above the ground, birds 
in many localities will destroy them. This protec- 
tive screen will permit the plants to attain sufficient 
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Birds will not bother the plants after 
the leaves become fairly tough.—Hi Sibley. 
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VICTORY GARDENER 





Make your garden- 
ing more pleasant 
and efficient with 
these accessories. 





























Novel Hand Tool Holders 


MALL tools for your garden suspended 
S from a plywood holder will add a bit 
of color and novelty to your patio or garden 
and keep these necessary items where they 
are handy to use. 

To make each, trace the design to '/4’ 
plywood and jigsaw out. The flowers and 
two hands shown in the design of the farmer 
holding a basket of flowers are cut sepa- 
rately and glued and tacked to the figure. 
Cup hooks are used to hang the tools frorn. 


Paint the holders in gay colors.—R. Fairall. 
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Patterns for the tool holders are 
shown above and at Jeff, with 
bright color schemes suggested. 



















From Private William C. Dick of the Army 
Medical Corps, stationed at Chickasha, Okla., 
comes one of the best ideas for service men ever 
to appear in these hallowed columns. We predict 
great popularity for it, but hope it doesn’t result 
in the wholesale disappearance of overseas caps 
from the Quartermaster Dep't. 

With the aid of a zipper and his Corps insignia, 
Pvt. Dick made a clever and attractive handbag 
for his best girl. He 

















SHADE PLACE INSIGNIA 


~] simply sewed the 
zipper along the 
“brim” of the cap, 





stitched the bottom 
to prevent sagging 
and pinned the in- 





7 
SEW BOTTOM ALONG 


signia on the side, as 
shown in the sketch. 
A shade pull, or 
tassel, added to the 





: zip grip completes 
-TOP OF ; é 

Ue Loose “CAP the job. Now go to it, 

A boys. The girls will 











} ETT =) love ‘em! 
a ZIPPER a 




















“Men who have 
inspection officers who are very strict about clean 
rifle bores,” says Cpl. John J. Schwartz, Camp 
Walters, Tex., “will find that a little jewelers’ rouge 
on the patch when run through the barrel will 
make the gun the envy of their company. Use 
rouge especially after firing on the range, for it 
will remove all carbon deposits quickly and 
easily.” 


Camp Walters, Tex., provides us with another 
suggestion, this one from Pvt. Richard E. Daugh- 
erty. Being out in the dust country, he ought to 
know what he’s talking about. Says Pvt. Daugh- 
erty, “In some camps you go out with one canteen 
for all day—well, an apple is just about equal to 
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W A 7 B FOR CORNERS OF BAG USING 

RENCH SEAMS OR OVERCAST WENicue 
SEW ZIPPER TOC .... SEW ENDS OF BAc -- 
GATHER OR PLEAT IN THE TOP KEEP ZIPPER FLA > ‘ 


half a glass of water—so, stuff a couple 
or three around in your pack; it helps. 
Any chemists want to check on this? 


Mrs. Gladys Bliss, of Durand, 
Ill., whose husband is in the Navy, 
sends us the next one. Using a heavy 
sugar sack that had been bleached, 
Mrs. Bliss made her sailor a handy shoe 
bag, as illustrated. The idea is to put 
the shoes in this bag, then put the 
whole business in the sea bag, thereby keeping 
both shoes and clothes clean and in good shape. 
To make it, follow the pattern and sew up per in- 
structions on sketch. 


The RCAF is the source of the next inspiration, 
and it comes from E. E. Savage, of Toronto. 
The idea is to cut down button, insignia, 
etc., polishing time, and at the same time 
keep the metal objects bright and _ shiny 
for several days. Method is simple. Just 
give your buttons a good manicure, then coat 
them with colorless (clear) nail 
Polish keeps air out, prevents tarnish- 
ing. 





polish. 





SERVICE MEN, ATTENTION! 


This is your department, and if you like it enough to 
want to make it better, you can. It's all up to you! 
Send in your ideas—anything you think may help your 
buddies in the Army, Navy or Marines. You'll be help- 
ing yourself too, because MECHANIX ILLUSTRATED 
pays from $2.50 up for material used. Address “Ideas 
for Service Men,’’ MECHANIX ILLUSTRATED, 150! 
Broadway, New York, N. Y. 
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ZIPPERS 
STUCK, SIR? 












Pvt. Herbert Townley, serving with an armored 
regiment in Pennsylvania, writes us a real doozy. 
He has a system for drying tables that will either 
make or break a man on K.P. After pouring the 

[Continued on page 140] 

































This is a photo of the San Juan Capistrano Mission in California. Built of adobe brick in 1776, it is still in good condition. 


MODERN HOUSES OF CHRTH 


by 
Richard W. Haupt 


PART IV (Concluded) 


NINCE the earliest of times man has 
he) used earth in various forms for the 
construction of his dwellings. American 
Indians of the southwest, for instance, 
built their houses of dried mud and clay, 
a mixture roughly similar to the “adobe” 
now used in modern California houses. 
The use of this material, in more or less 
its present form, was introduced to this 
country in the 16th century by the 
Spanish Conquistadors, who built their 
famous missions and other edifices from 
sun-baked adobe bricks 

In recent years up-to-date construction 
methods have greatly improved adobe 
brick construction, and the discovery that 
an asphaltic emulsion stabilizer could be 
mixed into the earth of the bricks, thereby 
rendering them moisture-resistant, has 
opened up the possibility of extending the 


Here is another adobe house showing the large window 
in the wall. In this case tiles were used in the roof con- 
struction. Notice how rafters in wall support roof 
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Above is a photo of a stabilized adobe brick house. Notice 
the adobe shingles used for roof covering and also the adobe 
floor of the porch. Such a house will stand indefinitely. 
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At the right is a photo of an adobe house in the process 
of construction. Ghhenee is also adobe. Complete con- 
struction is explained in detail in the text 


Photo above shows adobe bricks drying. House is 
background. Some of the wettest bricks are covered with 
peper so fast drying in hot sun will not crack them. 














This picture of the interior shows fireplace under con- 
struction. Details were described in Part || of this series. 
(April issue.) Inside of fireplace is lined with fire bricks. 


range of use of this material further north and 
east 

Last month we described the making of an 
adobe “test brick,” and outlined the require- 
ments for a Federal Housing Administration 
loan on this type of dwelling. Drawings were 
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In the adobe house shown at the /ef?, bricks were also 
used to make porch columns. These houses can be at- 
tractively finished. The walls closely resemble stucco. 


included showing adobe brick construc- 
tion details. If you have your May issue 
of MI handy, get it out and refer to it as 
we proceed now to the actual building 
of a modern adobe house. 


Making the Adobe Bricks 


Find out the cubic foot volume of the 
walls by multiplying their thickness by 
their length and height as in rammed 
earth construction. From this figure 
subtract the cubic footage of the wall 
openings. Then subtract from this 
amount 25 per cent for the total volume 
of the mortar joints in the walls and you 
have the net cubic foot figure. If you 
use the standard size adobe brick 
12”x18”x4”, multiply the net cubic foot 
value by two and you will know how 
many of the standard '-cubic foot 
adobe bricks you will need. Soil, how- 
ever, compresses more when molded 
than it normally does in the ground, and 
about 25 per cent more than the net 
volume of the walls is needed. If you 
add to the cubic foot figure the sum de- 
ducted for mortar joints, the total will 
be about the number of cubic feet of soil 
needed. 

Now you are ready to begin making 
bricks. The single mold which was made to 
test the soil may be used, but a multiple mold 
is more efficient. A mold making four bricks 
is the largest that one man can handle. The 
proper mold to use will depend on the size 
of your working crew and the way the soil is 
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At the right is another view of the fire- 
place. Notice the wooden flooring the 
concrete lintels over the doorway and 
the concrete cap on top of the wall. 





At right 


to be mixed. The molds are lined with light 
tin which keeps the soil from sticking to the 
inside. If unlined, the mold must be washed 
after removing the bricks. 

If you want a brick 4” thick when cured. 
it may be necessary to make the mold 41%” 
to 4%” deep, depending on the soil. Measure 
the thickness of your test bricks. As this test 
mold was 4%” deep, it is easy to determine 
how deep to make your molds. A brick does 
not shrink in width or in length. 


The angular-shaped mold makes the 
notched bricks used for holding the 2”x4” 
timber for the outside door and window 
frames. When these bricks are laid in an 18”- 


wall for window openings so that the angle is 
on the inside of the room, the window sills will 
be about 13” wide and will taper toward the 
window. Reversing this brick for outside 
doors provides a wide tapered doorway with- 
out weakening the structure. 

A block- of wood 3”’x6” covered with tin 
and attached to the regular forms can be used 
to make notched bricks for doorways and 
windows if the special angular brick is not 
desired. 


When the forms are made, count the num- 
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is the angular-shaped brick used 
in windows and doorways and the form which 
molds it. Notice dried bricks in background. 


At the left is a picture of a tractor 
and scraper used to pile the soil in 
preparation for making bricks. This 
method saves time which would 
ordinarily be lost in hand labor. 


ber of bricks needed to vertically “block in” 
the doorways, windows and other wall open- 
ings. Half of the bricks needed for these wall 
openings should be molded one-half the size 
of the others. The laying of a half-size brick 
on top of each standard-size brick for the wall 
openings will make the proper bond lap for 
the succeeding courses of bricks in the walls. 
A piece of wood as thick and as wide as the 
form can be covered with tin and fastened 
temporarily to the form for molding these 
half-bricks. [Continued on page 146] 
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IN GREECE 


e bridge. Engineer 





seize Ul 


cigarette, | 
he sights carefully 
Canal. Tl 

he rifleman’s name, 
vk SINCE rifling turned guns into deadly precision 
astruments, the trained rifleman has been the back- 
one of the army 

Our own history, espect ully, has been the history 


of men who shot faster and straighter than their 








) ° 
Ox This program trains qualified 
men in the use of small arms. 
It is invaluable to civilian de- 
and to all prospective 


lense units, guards, etc., 
evice men, Even quartermasters, signal corps and 
wks are armed—and must learn how to shoot— 

war. And the basic principles of aiming 
ind trigger release are the same for riflemen, arctil- 
ymen, pursuit pilots and bombardiers. 


So... share your rifle with your neighbor, under 











a weary British rearguard 
remain to lay demolition charges. Before they can be fired. German parachutists shower down, 
Lt. Rawlingson escapes, hides in a hole. The Germans search frantically 
hidden TNT. Suddenly, Rawlingson spies one of the distant detonators—no larger than a 
inging by the connecting wire against the gray stone of the bridge. Raising his rifle, 
fires! A deafening roar. Bridge and Germans fall, a tangled mass, into the 
British trudge on toward their ships i 


, 100% in war work. In normal times, manufacturers of 22 cal. 
b, SHOTGUNS, TELESCOPE SIGHTS, TARGO GUNS AND EQUIPMENT. 





LT. RAWLINGSON’S 


One 
Shot 


Engineers 




















slogs over a bridge of the Corinth Canal 


aved by a rifleman. (This is a true story, 


from the September 1942 issue of The American Rifleman.) 


foes. But America is no longer ‘‘a nation of marks- 
men’’—/ess than 29 of inductees know anything 
about rifle arms. That is why fire-arms manufac- 
turer O. F. Mossberg & Sons, Inc. urges a// owners 


of .22 calibre rifles to... 


Share your rifle with your neighbor 


Under the nationwide Training Program sponsored 
by the National Rifle Association, Washington, D.C. 


the NRA training program, Help teach patriotic 
boys—and men—how to use a gun. Ammunition is 
made available through the National Rifle Ass'n. 
Join, or start, a local rifle club—now! 


Take a real step toward making America, once 
more, a nation of marksmen—«wnconguerable! Mail 
the coupon for helpful, free booklets—today. 





©. F. Mossberg and Sons, Inc. 3896 St. John St., Check 
New Haven, Conn. klets 
Please send my copy of “The Guidebook to Rifle desired 
farksmans} I 
Please send n the N. R. A. booklet on how to 
nd conduct a shooting club? C] 


PLEASE PRINT 







i eceneiilienemadttlitenenntttiada eal 
x 


A few more ideas for convert- 
ing old pieces of furniture into 
new, modern designs. It's easy. 


Part Ill 


F YOURS is an average 

household, you certainly 
have some old furniture lying 
around the house which has 
been in the family for years 
and which you have gotten so 
sick of that many times you 
have considered tearing it 
apart piece by piece, or 
simply throwing it out the 
window and replacing it with 
some more pleasing to the 
eye. That old dining-room 
set, for example, which was 
given to you as a wedding 
present years ago—it’'s still 
useful, it is true, but surely 
you don’t want it cluttering 
up the cellar until it reaches 
the “antique” stage. That old 
desk which has seen better 
days, that end table with the 
legs which have slipped their 


This handy set of shelves resembles only 
slightly the original piece shown below. 


New Furniture 


Mirror used was oval but any shape is suitable. Remove from 
frame and make a back at least '/4-inch thick. Sandpaper frame. 


Mechanix Illustrated 
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From Old 


Shelves may be attached to the wall to hold plants, books and 
bric-a-brac, Two small drawers will hold pencils, stamps, etc. 


June, 1943 


by Charles and 
Bertram Brownold 


moorings, and the discarded 
radio console which at one time 
carried the best set on the market 
—you can’t hold on to them for- 
ever! But still, you maintain, 
they’re too good to throw out. 
Well, you don’t have to throw 
them out! With little effort you 
can convert them into writing- 
desks, book shelves, plant stands 
and numerous other articles 
which would add to the beauty 
and attractiveness of the most 
modern apartment. All you need 
is a little imagination, a few tools 
and a couple of cans of paint. 
This is the third article to 
appear in MECHANIX ILLUSTRATED 
on this subject. In the two pre- 
vious issues there was discussed 
the construction of a magazine 
rack, a hall shelf, an umbrella 
stand, a plant stand and a 
double-duty desk—all made 
from discarded furniture. In this 


Here is the finished mirror-top table. 
Photo below shows the original model. 














MEM ODELING 


* 4 e 


issue the authors will tell you how they made 
a mirror-top table and a set of ornamental 
shelves with drawers. After trying one of 
these projects, you’ll realize all the possibil- 
ities at your disposal and doubtless work on 
a few ideas of your own. If you’re one of 
those extremely fortunate individuals who 
have no old furniture lying about, a trip to 
the nearest charity organization depot will 
net you all the material you need for next 
to nothing. 

The set of shelves described in this article 
was made from an old lectern of the type used 





Crack-filler was 


FURNITURE: 


For shelves, legs were sawed off just below square section. At right: 
Paint was applied with the spray attachment of vacuum cleaner. 


used 





in some churches as a reading desk. The 
following were all the changes necessary for 
its conversion. 

The top was removed by sawing through 
the legs just above the second square section 
on each. The middle shelf thus became the 
top. The sawed off square ends were then 
finished by the addition of small pieces of 
4” plywood and small blocks with rounded 
edges and corners. The blocks were of soft 
wood and easily shaped on a sander, and 
were both glued and nailed in position with 
finishing nails. [Continued on page 142] 
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where necessary after unit 
had been assembled. 
Photo at right shows 
varnished legs being sand- 
papered before painting. 


Most mirrors have back 
pieces too thin to use for 
a sturdy table. Such a 
back is shown in photo at 
lef?#. Do not scratch the 
mirror when removing. 


Table top is secured to 
legs by means of screws 
as at right. Screwheads 
are countersunk to pre- 
vent scratching of mirror. E 
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Your Wartime Car ° 





Try it! 


If you're planning a motor overhaul be sure 
to protect the cylinders against having loosened 
carbon work down to the upper rings. It's just 
a matter of squirting a little heavy oil over the 
piston tops before starting to scrape the carbon 
loose. The oil forms a protective seal. 














Although I have a new seal there still is 
leakage of oil around the timing gears. J. M. 


The oil return holes may be clogged. 


Does an oil filter save oil or just clean it? H. B. E. 


It the filter is mounted outside the engine it may act 
os a cooler and cut down oil consumption in summer. 





Recently | have noticed a tendency toward hard 
steering. Checked the gear housing and found it tight 
enough. Everything is well greased. L. S. N 


Everything? How about the easily overlooked steering 
idler arm on this job? 


After my car has stood all night I can’t start 
without being towed. Have spent plenty on 
tepairs, but the trouble hangs on. B. M. N. 


Check for a leaking carburetor bowl or a 
leaky cylinder head gasket. 











by Frederick 
. Russell 


If you have a problem pe your car, ask Mr. 
Russell. Just send stamped, self-addressed 


envelope for a personal reply. 








Do coil springs need any special care? S. N. L. 


It is effective to make sure that the shock absorbers 
are in good working condition. Their efficiency retards 
weakening of the coils. 

Does foaming of the radiator water indicate 
a small crack in the engine block? E. O. 

Not necessarily. 
clogged fuel pump. 


There might simply be a 


Why is it that the engine of my car idles 
smoothly only with the adjusting screw well 
out to increase richness of the mixture? C. I. M. 


Suspect ignition or valve trouble. A very 
rich mixture often will cover up such 
trouble. 





When installing new timing gears how do you know 
that they are meshed in their right relation? Wm. T. L. 


They are always marked. You set the gears so thaf the : 
marks come fogether. 

My car has gone 15,982 miles. Should I 
have the shock absorbers refilled? G. L. P. 


No, on your make of car you shouldn’t do 
anything to the shocks unless there is a 
known failure. 
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Your Post-War Boat 


[Continued from page 65] 
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In the sailing field, chief changes are likely to come in hull, rigging and fitting materials. Above is plan for 45-ft. yaw! made of 
“Birmabright," a lightweight aluminum alloy that resists corrosion even in salt water. J. Murray Watts, N. A., was designer. 


triple after the war, and result in greatly increased 
demand for all types of small craft. Despite this, 
and regardless of new materials and production 
techniques speeding up the turnout, the fact re- 
mains that boat building will always stay more 
or less in the handcraft field. Costs will, of course, 
be lowered, but mass production in the automo- 
bile sense won't come to pass, even though men 
like Henry Kaiser can squeeze out a cargo ship 
a day by wartime emergency methods. The cost 
of such production is far too high to be practicable 
in peace time. 

Let’s see what a few of the country’s leading 
boat manufacturers and designers have to say on 
the subject of post-war pleasure and commercial 
craft. MecHanrx ILLustraTep has polled them, and 
their answers are highly interesting. Frank Pem- 
broke Huckins, president of the Huckins Yacht 
Corp., producers of Navy PT boats, has this to say: 

“Whether or not there is a considerable market 
for pleasure cruisers after the war will depend 
on the number of years it takes to win the war, 
whether our boat-minded citizens save their 
money during the war, and whether there is eco- 
nomic collapse or a cycle of business prosperity 
following that victory. Granting that there will 
be a market, the demand will unquestionably be 
for faster boats, of lower first cost and lower oper- 
ating cost than hitherto existed. Despite their ap- 
parently conflicting characteristics, these demands 
can unquestionably be met. Development in the 
field of waterproof molded plywood andlight metals 
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together with experience in producing Motor Tor- 
pedo Boats with their record-breaking speeds, 
carrying heavy loads of armament, points the 
way to hulls of a fraction of the weight of pre- 
war boats. Such craft will plane largely on top 
of the water with a stability, dryness and efficiency 
never before known, Cruisers of that type can be 
easily propelled by automobile motors. It is also 
likely that a small diesel, for truck and farm im- 
plement propulsion will appear after the war and 
can be utilized, with great economy of operation, 
for powering these light cruisers.” 

This is very illuminating in view of the fact 
that Huckins was the designer of the fastest sea- 
going cruising yachts of the pre-war period, and 
is today one of the world’s top-notch small boat 
authorities. 

Brief but significant comment comes from A. M. 
Deering, Chicago naval architect: “The rapid de- 
velopment taking place in small combat vessel 
designs, incorporating plywoods, plastics and 
molded construction will, unquestionably, have its 
effect on post-war designs, covering both large 
and small vessels.” 

The post-war ideas of Andrew Jackson Higgins, 
president ‘of Higgins Industries, are portrayed 
graphically in the Eureka News Bulletin, official 
publication of the organization, and furnish the 
basis for several of the illustrations accompany- 
ing this article. Higgins is planning a system of 
amphibian freight transportation for countries 

[Continued on page 158] 
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Miss Priority 





[Continued from page 95] 


and mark it along the chine and along the deck 
stringers. This will give you your cutting line. 
The edge may be planed off after the plank is 
fastened in place. Fastenings for planking may be 
screws or nails whatever you can secure. 

When the planking is complete and not before. 
the boat may be turned over and the deck beams 
fitted in place. After they are in and fastened, the 
excess amount of the frames may be sawn off and 
the cross braces removed. Do not remove these 
however, until you are sure that the deck beams 
will hold the hull in shape. The deck beams are 
sawn to various crowns. The way to do this is to 
note on the dimensioned drawing the height of 
crown over the base line and also the beam of the 
boat. Lay off these three points and strike an are 


for glueing. The mast should be hollow only for 
the length of the slot as it would weaken it to 
hollow it out below the boom or above the slot. 
Get the best waterproof glue that you can find 
for the job and follow directions closely as it is 
tricky stuff to use. After the glue has thoroughly 
set, the mast may be planed and shaped to its 
streamlined form. The same, of course, applies 
to the boom. 

The rudder and tiller drawings are practically 
self-explanatory. The trick here is, of course, to 
get the metal and rivet materials specified. Shop 
around at various automobile junk yards for both 
or use old curtain rods for the rivets. It is quite 
possible to get the materials if you look long 
enough or perhaps you can find some material 





with a pencil and string » kicking around your 
so that it passes through shop. 

all three points. Each When the center- 
will be different as FOR THE DURATION board is hung in the 
Miss Priority has a slot, hold it in its “all 


high crowned deck to 


give her a racy appear- 


If your copy of Mechanix Illustrated fails 
to arrive at your newsstand on time, please 
be patient. Remember that the nation’s 


the way up” position 


and drill 


a hole above 


ance. Saw your deck the water line clear 
beams to paper tem- transportation system is all-out for war, through the sides of the 
plates you make of each and that distribution of Mechanix Illus- trunk and the center- 
crown. There is one trated to your area may often be delayed board. Then lower the 


beam on each frame. If 


for several days to make way for move- 


board a few inches and 


you want more you can ments of fighting men and their supplies. go through the same 

fit them when the origi- But remember, too that paper rationing holes in the sides but 

nal beams are in the . P drilling a new one in 
? i n the number of ™ , 

boat. has forced a reduction i the board. Do this every 


The deck is usually 
bradded to the beams, 
each brad being driven 
into the wood with a 
counter-sink and the 
head filled over with 
putty so it won't come 
up and punch a hole in 


important news 





copies of Mechanix Iilustrated that can 
be printed. ASSURE YOURSELF OF GET- 
TING YOUR MECHANIX 
these days, when it is bringing you more 
than ever 
RESERVING YOUR COPY AT YOUR NEWS- 
DEALER'S EVERY’ MONTH 


six or eight inches until 
the board is down to 
about 45 degrees from 
the keel. You can ar- 
range a pin on a lan- 
yard on one side of the 
trunk which may be in- 
serted in the slot to hold 
the board in any de- 


ILLUSTRATED in 
before, BY 


IN ADVANCE. 








your muslin deck cov- 
ering. Don’t make the 
deck boards too wide as their edges are more 
apt to curl up if you do this and will cut the can- 
vas 

Before you put on the deck, be sure to include 
a fore and aft piece under the deck where the mast 
passes through. This should be about 6” wide by 
1” deep and fastened from the first frame to the 
bow transom. There should also be a block placed 
on the keel with a square hole cut in it to take 
the tenon on the foot of the mast. This block may 
be the width of the keel by one inch thick. Do 
your best to get it so that the mast has the proper 
rake. You can figure this out in a simple pencil 
sketch. 

The mast and boom are quite simple to build. 
You use two pieces for each, routing them out 
before joining together—one for the hollow part 
and the other for the slot. The drawings show this 
clearly. The mast being rectangular when ready 
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sired position 

The entire hull should be sanded smooth and 
painted to suit. The cockpit shown is 2’ wide by 6 
long and is only supposed to be a place where you 
can put your feet. Miss Priority is distinctly a 
“sit-on-the-deck” boat and is meant for sailing 
or racing. Her sailing balance has been carefully 
worked out and if you place the mast and center- 
board as shown will like a real little 
yacht, Changes in the rig or other vital require- 
ments are to be discouraged but so far as 
materials are concerned you can experiment all 
you wish, 


she sail 





Build MECHANIX ILLUSTRATED 
conducts a blueprint service for the convenience of 
its readers. You will find a partial list of available 
plans on page 158. 


with blueprints. 
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Would you turn your back 
on a wounded Soldier ? 


You think you wouldn't...you don’t mean 
to... 


But unless you are giving every pre- 
cious minute of your time... every ounce 
of strength that you can spare... towards 
helping win this war as a civilian, you are 
letting down those soldiers who are sacri- 
ficing lives to win it for you. 

What you are asked to give up isn’t 
much compared with what they're giving 
up. The extra work you undertake is small 
compared with the gigantic effort they 
are making. But to a wounded soldier, 
what you do can mean the difference be- 
tween life and death. 


You make the choice, 


Contributed by the Magazine Publishers ofAmerica 


When Answering Advertisements, Please Mention MECHANIX ILLUSTRATED 1. 





Loox Arounp You! Pick your war 
activity—and get into it! In your 
local Citizens Service Corps or De- 
fense Council there is something for 
every man, woman and, child to do. 
If no such groups exist in your com- 
munity, help to organize them. 
Write to this magazine for free 
booklet, “You and the War,” telling 
what you can do to help defeat the 
Axis. Find your job—and give it all 
you ve got! 


EVERY CIVILIAN A FIGHTER 
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Plastic Photo-Gadgets 


[Continued from page 89] 





| TURN IN YOUR ness, and produce the most beautiful results of a] 
SIKITCHEN FAT HERE This is the type of material that breaks with, 
—————— —— glistening fracture surtace, takes a gem-like 


polish, and is the same color (or colors) all th 
way through—coming in all colors of the rainboy, 
clear or translucent. It is found in some knife 
handles, drawer pulls, and juke box cabinets, anj 
can be distinguished by its characteristic formal. 
dehyde odor when heated up by a dull tool. Itjs 
non-inflammable, non-absorbing, and inert % 
chemicals—coming in molded shapes, rods, sheets, 
and cylinders. It can be worked with any wood 
or metal-working tools, except the knife-edg 
type and can be turned, drilled, filed, sanded, an 
polished like glass with little trouble. Seldoml 
available from hobby-supply houses, as in peace 
time, this type of material should be saved whe 
found in any scrap form, for future work. The 
cast phenolic type of material is mildly responsive 
to heat, as it can be bent once or twice through an 
angle of about 30 degrees before it sets for good 


ie 

















“I'm sorry, Mr. Jackson, but that sign doesn't include 








your wilel” This is accomplished by heating the material in ad 

hot water at about 170° F. for a few minutes, th 

bending it and then letting it cool under clamps. da 

Grumman Avenger Many photo-gadgets can be made of the cast in 

mechan phenolics: synchronizer brackets, lens-boards, th 

[Continued from page 118] switch-panels, lens-caps, filter-holders and lens- v 

or draw knife. Continue carving, scraping, and Shades, easel and printer-parts, etc. Lens-boards " 
sanding until the cardboard templates fit perfectly. are probably the commonest need, and you can a 
Carve out the inside of the fuselage, insert the ™ake a set so that all your lenses can be used le 


center instrument panel, along with seats made interchangeably on the enlarger or on various 
from a tin can. Insert exhaust made of a soda cameras. For this, 4-inch or heavier sheet ma 
straw. The rear gun turret is made from a small, terial is required, cut to size with the hacksaw. 
seam-free light globe. The socket end is filed off Cut out the lens-hole with a fret-saw, with a 
with a rat tail file and turpentine. The rear gunner, connecting series of drilled holes, or with an elec- 
carved from balsa, is inserted into the bottom of | tric hand-grinder. Don’t worry about the threads 
the light globe. Instrument panels are drawn with —if you haven't an extra flange which can be 
a fine pen on paper and glued in position. The screwed down, just cut the hole in the plastic sheet 
light globe is held in place by short seats orsaddles the smallest bit under-size; then screw the lens in. 
of celluloid on the sides of the globe as well as the ‘It will cut its own threads as it goes, which will 
extended top canopy. The main canopy is bent make the unit strong enough. 


to the required curved shape by heating the inside As for practical working tools, electric hand 

of the bend. It will curve over to the proper shape. grinders are excellent for the heavier materials; 
‘ . -7 os , lich 4 —_ 

Install the lower rear gunner’s window panel. also, any of the light power tools—wood or metal 


Cut the wings in two halves, shape, and sand _ lathe, power saws of all types, sanding discs, and 
smooth. Attach to the body with the aid of two buffing wheels. Shaping of heavy materials can 
matches. These are inserted in the fuselage. Slide be done with hacksaw and ordinary files. With 
the wing on these strengthening dowels. Cut and ‘Sheet acetate, a pocket-knife will serve for prac- 
sand the tail surfaces to shape. Attach with match _ tically all purposes. 
stick dowels. 

Make the landing gear of baling bp (flat) with water for irrigation of 1,200,000 acres of productive 
adhesive tape shock absorbers, and tin can fairing |*“*; 
strips. Wheels can be turned, hand carved, or land. _— 
purchased. Attach the tail wheel. Carve propeller Every dollar spent for the war effort requires 
blades, and insert into a balsa hub. , 

Fill the complete surface of the ship with Babco 
floorwood filler, or flour and water paste. Sand Plastic water faucets have been adopted by the 
and apply camouflage paint in five coats, sanding Army to replace critical brass. 
between each one. anions 

Finally, attach the radio aerial of horsehair The bridge, or flight deck, of the Navy’s flying 
wire, and scribe in the control surfaces. The battleship Martir®Mars is larger than the entire 
camouflage paint should be very dull. interior of a 21-passenger plane. 


Grand Coulee dam will eventually provide 





23; kilowatt-hours of electric power. 
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WHEN A FELLOW NEEDS A BINOCULAR... 


“Hold it, boys! Those devils are up to some- 
thing”... Naked eyes might never have seen the 
danger. A whole detachment might have walked 
into death. Thank heaven, ONE pair of eyes in 
this group was NOT naked! 


Wars have always been full of tricks and sur- 
prises, but your boy today is facing the trickiest 
and most ingenious enemies in history. Count- 
less times, he may owe his life to the fact 


A PATCH OF FOAM in 
the distance could 
be a torpedo, a U- 
boat surfacing 


Bere 


OR Americans 


adrift in a lifeboat. 
The men in the 
new DEboats must 
know, use binocu- 
lars to be sure. 





NEW YORK ° 





CHICAGO . 


that his binoculars are constantly on the watch. 


Universal is proud to be one of a few manufac- 
turers now making binoculars for our Army, 
Navy and Marines and The United Nations, 
This work has led Universal to pioneer in 
many ingenious new methods of production— 
significant and permanent contributions to 
America’s future leadership in the manufacture 
of precision optical instruments. 


BEFORE HE LAYS THAT WIRE! A man at work 


is an easy target for a hidden enemy. This 
.S. Army Signal Corps man is trained to 
survey the terrain carefully with binoculars, 
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"I'm sorry, Mr. Jackson, but that sign doesn't include 
your wife!” 


Grumman Avenger 


[Continued from page 118] 








or draw knife. Continue carving, scraping, and 
sanding until the cardboard templates fit perfectly. 

Carve out the inside of the fuselage, insert the 
center instrument panel, along with seats made 
from a tin can. Insert exhaust made of a soda 
straw. The rear gun turret is made from a small, 
seam-free light globe. The socket end is filed off 
with a rat tail file and turpentine. The rear gunner, 
carved from balsa, is inserted into the bottom of 
the light globe. Instrument panels are drawn with 
a fine pen on paper and glued in position. The 
light globe is held in place by short seats or saddles 
of celluloid on the sides of the globe as well as the 
extended top canopy. The main canopy is bent 
to the required curved shape by heating the inside 
of the bend. It will curve over to the proper shape. 
Install the lower rear gunner’s window panel. 

Cut the wings in two halves, shape, and sand 
smooth. Attach to the body with the aid of two 
matches. These are inserted in the fuselage. Slide 
the wing on these strengthening dowels. Cut and 
sand the tail surfaces to shape. Attach with match 
stick dowels. 

Make the landing gear of baling wire (flat) with 
adhesive tape shock absorbers, and tin can fairing 
strips. Wheels can be turned, hand carved, or 
purchased. Attach the tail wheel. Carve propeller 
blades, and insert into a balsa hub. 

Fill the complete surface of the ship with Babco 
floorwood filler, or flour and water paste. Sand 
and apply camouflage paint in five coats, sanding 
between each one. 

Finally, attach the radio aerial of horsehair 
wire, and scribe in the control surfaces. The 
camouflage paint should be very dull. 
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Plastic Photo-Gadgets 


[Continued from page 89] 
ness, and produce the most beautiful results of al, 
This is the type of material that breaks with, 
glistening fracture surtace, takes a gem-lik 
polish, and is the same color (or colors) all th 
way through—coming in all colors of the rainboy, 
clear or translucent. It is found in some knit 
handles, drawer pulls, and juke box cabinets, an 
can be distinguished by its characteristic formal. 
dehyde odor when heated up by a dull tool. Itis 
non-inflammable, non-absorbing, and inert 
chemicals—coming in molded shapes, rods, sheets, 
and cylinders. It can be worked with any wood, 
or metal-working tools, except the knife-edg 
type and can be turned, drilled, filed, sanded, and 
polished like glass with little trouble. Seldomly 
available from hobby-supply houses, as in peace 
time, this type of material should be saved whe 
found in any scrap form, for future work. The 
cast phenolic type of material is mildly responsive 
to heat, as it can be bent once or twice through an 
angle of about 30 degrees before it sets for good, 
This is accomplished by heating the material in 
hot water at about 170° F. for a few minutes, 
bending it and then letting it cool under clamps. 

Many photo-gadgets can be made of the cast 
phenolics: synchronizer brackets, lens-boards, 
switch-panels, lens-caps, filter-holders and lens- 
shades, easel and printer-parts, etc. Lens-boards 
are probably the commonest need, and you can 
make a set so that all your lenses can be used 
interchangeably on the enlarger or on various 
cameras. For this, 4s-inch or heavier sheet ma- 
terial is required, cut to size with the hacksaw. 
Cut out the lens-hole with a fret-saw, with a 
connecting series of drilled holes, or with an elec- 
tric hand-grinder. Don’t worry about the threads 
—if you haven't an extra flange which can be 
screwed down, just cut the hole in the plastic sheet 
the smallest bit under-size; then screw the lens in. 
It will cut its own threads as it goes, which will 
make the unit strong enough. 

As for practical working tools, electric hand 
grinders are excellent for the heavier materials; 
also, any of the light power tools—wood or metal 
lathe, power saws of all types, sanding discs, and 
buffing wheels. Shaping of heavy materials can 
be done with hacksaw and ordinary files. With 
sheet acetate, a pocket-knife will serve for prac- 
tically all purposes. 





Grand Coulee dam will eventually provide 
water for irrigation of 1,200,000 acres of productive 
1 
land. 


Every dollar spent for the war effort requires 
23 kilowatt-hours of electric power. 


Plastic water faucets have been adopted by the 
Army to replace critical brass. 
The bridge, or flight deck, of the Navy’s flying 
battleship Martin Mars is larger than the entire 
interior of a 21-passenger plane. 
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WHEN A FELLOW NEEDS A BINOCULAR... 


“Hold it, boys! Those devils are up to some- 
thing”... Naked eyes might never have seen the 
danger. A whole detachment might have walked 
into death. Thank heaven, ONE pair of eyes in 
this group was NOT naked! 


Wars have always been full of tricks and sur- 
prises, but your boy today is facing the trickiest 
and most ingenious enemies in history. Count- 
less times, he may owe his life to the fact 


A PATCH OF FOAM in 
the distance could 
be a torpedo, a U- 
boat surfacing... 


OR Americans 


adrift in a lifeboat. 
The men in the 
new DEboats must 
know, use binocu- 
lars to be sure. 








that his binoculars are constantly on the watch. 


Universal is proud to be one of a few manufac- 
turers now making binoculars for our Army, 
Navy and Marines and The United Nations, 


This work has led Universal to pioneer in 
many ingenious new methods of production— 
significant and permanent contributions to 
America’s future leadership in the manufacture 
of precision optical instruments. 


BEFORE HE LAYS THAT WIRE! A man at work 


is an easy target for a hidden enemy. This 
U.S. Army Signal Corps man is trained to 
survey the terrain carefully with binoculars, 
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18th Century Breakfront 








[Continued from page 103] 


breakfront a minimum width of 10? 
outside secticns, and a maximum width of 14” at 
the bottom outside sections will be found. These 
dimensions together with those given in the dia- 
grams should be noted, and referred to in the 
selection of the material, if any choice in width or 
length of lumber is available. If the lumber is 
purchased in the rough and is 1” full, ask to have it 
dressed to 73”. The company from which it is 
bought will be glad to do this as the price per foot 
is usually given for dressed stock. In the event the 
material is already dressed to 34”, extreme care 
must be taken with the surfaces in keeping them 
from being dented or marked deeply. For this 
reason a 73” stock is preferable since it can be 
planned and scraped to the required size as the 
work progresses. 

The first step to be taken when the lumber has 
been delivered is to select the best pieces for the 
exposed sides of the breakfront. These and the 
remaining pieces should be marked with a soft 
crayon according to the positions they are to 
occupy in the piece of furniture. In cutting the 
parts from the lumber, make all leneths an inch 
or two longer and the widths an eighth or quarter 
inch wider than required. Then, as each part is 
worked on, it can be finished to the required di- 
mensions with more accuracy. Also, should any 
dent or deep marks occur they can be eliminated 
in the dressing operation. All pieces should be 
placed flat or upright on ends and if possible be 
kept in clamps or under suitable weights until 
they are ready to be placed or assembled in sec- 
tions. This will prevent any pcssible warping 
which is likely to take place in solid woods. 

Next set aside enough material to make seventy 
linear feet of 34”x2” framing for the grilled and 
panelled doors, and seventy linear feet of 12”x34” 
material for the muntins of the doors. If the mak- 
ing of the molded frames and muntins are not 
within the reach of the worker, this lumber, with 
a detail of the frame and muntins, should be 
taken to a nearby molding company. They will 
be glad to do the work and will charge a reason- 
able sum, 

All trimming parts, including moldings, cor- 
nice members, ledger member, and base have been 
given in linear feet. Exact dimensions would not 
be practical since actual measurements must be 
taken on the completed piece to insure proper 
fitting of all mitre cuts. A liberal allowance for 
waste has been allowed in the required footage 
for each member. 


;” at the upper 


PARTS LIST FOR BOTTOM SECTION: 


Outer sides (AB and GH)—2 pieces—%4"x12!/2"x355%" 
Bottom—! piece—34"x1356"x64" 
Top—! piece—%4"x1354"x65" 
Inner sides (CD and EF)—2 pieces—34"x!354"x355%" 
Ground—! piece—1'/e"x334"x31'/2” 

2 pieces—1'/o"x334"x15'," 

4 pieces—1'/o"x3%4,"x11" 
Side shelves—2 pieces—34"x1136"x1534" 
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Backs of drawers—3 pieces—'/, 


Drawer slide frames—3 pieces—%4"x1354"x32” 
2 pieces—34"x121/5"x15%4" 
Panels for frames—! piece veneer—2’ 6"x2'6"x!/, 
Base—! piece-—34"x4!/,."x10'0 
Back (veneer)—! piece—!/4"x31%/_"x64'/,” 
Drawer fronts—4 pieces—%4"x7"x31'/2” 
2 pieces-—94"x7" x 15/4” 
Sides of drawers—6 pieces—!/2"x7"x12/.” 
4 pieces—'/)"x7"x1 1" 


"x7" x3 1/2" 
2 pieces—!/2"x7"x14'/2”" 
Drawer bottoms (veneer)—2 pieces—2'6"x2'6"x!/4” 


WRITING COMPARTMENT: 


Sides—2 pieces—%4"x6'/)” 

Back—! piece—!/2”x6! 231! 2” 

Bottom—! piece—'!/2” ""12M/9’ ""31"/> Y 

Runners—2 pieces—'!/4"x2'/, "12" oo 

Rack—! piece—' a" a12"x4'0" 
Door panel—2 pieces—34""x14!/2"x22!/.” 
Molding for drawers—! piece 44" 2400” 
Asiragal molding—! piece—% "ala" "x!0°0” 
Saddle for upper doors—| piece—' 2 xl'/2 
Ledger board—! piece—*4 "x34" x10’0” 
Cove molding—! piece—!/2”x'/2"x10'0” 


“x10°0” 


PARTS LIST FOR TOP SECTION: 


Outer sides (IJ and OP)—2 pieces—% "x101/4"x41 4" 
Top and bottom—2 pieces—4"x! 1 "x63" 
Inner sides (KL and MN)—2 pieces—% x1 13g"x41 36" 
Frieze (Left and right)—2 pieces—%4"x3'/4"x1594” 
Frieze (Center)—! piece—94"x3'/4"x3!'/2” 
Shelves—4 pieces—34,"x97/g"x15'/2” 

2 pieces—34"x! 1 36"x30!/.” 
Back (veneer)—I piece—!/4"x41""x62!/,” 
Cornice (see detail)—i0’ for each member 


HARDWARE: 
4 drawer locks—mortise type with escutcheon hole I'/2” from 


° 

5 deer techs 134” wide with long key to go through 34” thickness 
of doors and into tock which is screwed on back of door 
stile 

1 pair of brass hinges—medium—for desk compartment drop 
front 

6 pairs invisible hinges—brass 

1 pair brass brackets—8”—for drop front supports 

2 2” brass stop bolts for left door of center section 

1 1/2” brass thumb control side-front catch (locking drop front 
to side) 

10 drawer pulls—brass or antique bronze—colonial design 

4 escutcheons—brass of antique bronze—horizontal 

6 escutcheons—brass of antique bronze—vertical 

2 door pulls—pendant type—brass or antique bronze 

Putty—2'/2 Ibs. for lights in grill work 

Brads—'/,” and fine. Small heads to be cut off. These are to go 
through tongue of muntin to hold glass panes before the 
putty is applied. 

Glass—30 square feet—single thickness 

Stain—oil. This depends on the wood used and color desired: 
mahogany, walnut, _o 

Shellac—pure white 100%. Mix half and half with alcohol. 

Steel wool—rub down shellac with No. 00 after each coat. Two 
times is sufficient. 

Caruba wax—! Ib. Add pure paraffn and turpentine. Apply 
with brush and rub down to a fine finish. 


Shop Shortcuts 


[ Continued from page 112] 

To use the template, place it over the edge 
of a board and slide it along until the dowel- 
rod stop strikes the board end. Bore the holes, 
using those in the template as a guide for the 
bit. Turn the template over and use the op- 
posite trough for positioning it over the edge of 
the second board. The template can be “stepped” 
along the edge of a long board, the dowel stop be- 
ing inserted into a hole already bored. 
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sb do. the Powers 0} the Universe 


me ome 6% /NOD GEOMETRIZES.,” said an ancient sage. symbols are used by astronomers and scientists to 


Within the straight line, curve, and angle— _ prove the physical laws of the universe—why don’t 
and their combinations—exist the forces of crea- you apply them to the problems of your everyday 
op front tion. These secret symbols contain the mysterious world? Learn what symbols, as powers and forces 
laws of the universe. Upon their right use—or the of nature, you can simply and intelligently use in 

sign neglect of them—the success or failure of every directing the course of your life. 
human enterprise depends. Let the Rosicrucians (not a religious organiza- 


tion), a world-wide brotherhood of learning, reveal 


. Z sire, s >thi ) wis ° . 
Have you a desire, something you wish to ac to you the symbolism of successful living. 


re to go complish in life? Put your finger on a dot. In 
fore the whatever direction you move your finger from the Pet this GIFT BOOK Explain 
dot, you have made a beginning. Thus a dot is the 


symbol of one—or a beginning. Your desire then If you want to prepare yourself through under- 
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Modern Cigarette Boxes 


Darracq Touring Car Of 1904 





[Continued from page 97] 
tape and allow twenty-four hours for setting. 

The finger grip for the top is detailed in (5). 
The four sides of the oblong are beveled in at an 
angle of thirty degrees. The material may be glass, 
clear plastic or cut from the same wood as 
the ends. 

Since the beauty of the box depends to a large 
extent on the perfect fitting of the parts, it might 
be wise to fit the top after the box has been as- 
sembled. There should be a clearance of 1/64” on 
all four sides. 


The round box has the sleek appearance of 
professional marquetry work and yet is so simple 
in construction as to be well within the scope of 
the average home craftsman. 

The effect depends on contrasting woods. Wal- 
nut and maple were used in the box shown in the 
photograph; however, a contrast of any light and 
dark woods should prove equally effective. 

Cut a strip of walnut to the dimensions, 
14” x 1” x 20” and a strip of maple, 14” x 1” x 20” 
and glue together as shown in (1). After the glue 
has set, plane and sandpaper to a satin finish. Cut 
four sections, each 412” long from the glued piece 
and arrange in the pattern shown in (2). If all 
the ends are true and square you should have a 
block whose outside dimensions are 534” 
with a square hole in the 
3%” x 31%”. 

Find the center of the block and with a pair of 
dividers scribe a circle of 512” diameter. Trim off 
the excess wood with a band or scroll saw and 
true up the circumference on a lathe. 

From a strip of wood 4s” x 1” cut four pieces 
314%” long and fit into square hole so as to form 
a 1%” rabbet for top and bottom, (5). 

The bottom consists of a piece of wood or ma- 
sonite 4g” thick by 344” x 314”, glued into place. 

The top is of double thick glass cut to the di- 
mension 3,°;” square, edges seamed and a glass 
ball one inch in diameter cemented in the center. 
These balls may be purchased at the five and dime 
and come in an assortment of fascinating colors. 
Plastic or wood may be used in place of glass, if 
desired. 


x 53 ” 


center measuring 


Please turn to the Editor's Workbench department for a 
thumbnail sketch of Poul Lobel, versatile and talented de- 
signer of these cigarette boxes. 





Ideas For Service Men 


[Continued from page 123] 





rinse water over a table top, Pvt. Townley takes 
a sugar sack, or other wide rag and lays it down 
flat across one end of the table. Then, with a 
mighty swish he pulls the rag the length of the 
table, removing excess water in a hurry and 
leaving the surface bone dry. All right, so it'll 
still be a little damp, but think of the time saved. 
If you doubt this, just try it next time you get K.P. 
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[Continued from page 116] 
resemble slip covers. Front seats are identical 
right and left, also handcarved from soft pine, as 
in Fig. 8. 

Under the floor of the hood glue semi-cylindrical 
pieces to represent crankcase and flywheel hous. 
ing, as in Fig. 9. The hood itself is a solid block, 
with radiator of evenly spaced punch marks, or 
fine screen. Louvres are simply grooves, the dash 
¥g-in. material upon which are mounted blocks 
for the acetylene generator and the coil box, Fig. 
10. A small wood disk serves as distributor and 
crank is made of brass. In Fig. 11 are shown 
construction of running-board brackets. springs 
and spring shackles and gooseneck. Main leaves 
of springs are steel, with balsa or pasteboard 
auxiliary leaves. The rear axle is similar to that 
of some of the preceding models, except that the 
drive is by shaft in a torque tube (one piece) in- 
stead of chain, Fig. 12. The front axle may be 
whittled from hardwood with wire steering arms, 
link and tie-rod, Fig. 13, or the entire unit may 
be made of metal if you have the equipment. An 
underneath view of the bare chassis frame gives 
location of muffler, Fig. 14, the latter being merely 
a wooden cylinder with heavy wire or tubing 
exhaust pipe. 

Wheels are made as in preceding models, a wood 
blank being turned on lathe faceplate to form 
rim and hub, and drilled and wood spokes inserted 
before removing from faceplate. Rear wheels 
have wood disks for the brake drums Fig. 15. 

This car should be painted maroon and, if you 
have the skill, fine gold striping. Tires should 
be a very light gray and lamps bronzed, with such 
metal work as there is highly polished. Up- 
holster in a tan to represent slip covers. 

















"You said you wanted it to purr like a kitten, didn't you?” 














Car Th 
A pe 


always 
axle. ¢ 
inventi 
$42) b: 
provid 
downw 
either | 
ordinat 
to lift i 
a tire 


Grena 


Pate’ 
of Plai 
ing ba 
and-sli 
Goliatt 
a drav 
woode! 
throwe 
to let 
swing 

The 
mashe: 
effect, 
and in 
flight 





304 


———__ 


tical 
ie, as 


lrical 
OuS= 
lock, 
Ss, or 
dash 
locks 
, Fig. 
- and 
10WN 
rings 
Daves 
oard 
| that 
t the 
) in- 
‘y be 
arms, 
may 

An 
gives 
erely 
ibing 


wood 
form 
erted 
heels 


f you 
hould 
such 
Up- 


> 
eb 


~ lh 


| Fn 





|s#0 * 


you?” 





Soc whore RELIABILITY RUNS! 









Write today for your FREE copy of ‘‘En- 
thusiast’’ magazine, filled with motor- 
cycle action pictures and thrilling stories. 


HARLEY- = 


MOTORCYCLES 


age 


Soa ndhe ye 


ora 


DAVIDSON — oe | 


On many war fronts there are line-ups 
like this — that remind every motor- 
cycle enthusiast of glorious days to come. 
Then once again there will be exciting 
trophy runs, hillclimbs, gypsy tours, race 
meets and other thrill-packed motor- 
cycling events. Yes, and war-proved 
Harley-Davidsons with greater stamina 
and rugged dependability! Buy War Bonds 
now—and ride a Harley-Davidson after 
“the boys come home!” 





HARLEY-DAVIDSON MOTOR CO. 
Department MI MILWAUKEE, WIS. 














~ Popular Patents 





Car That Lifts Itself 


A pessimist was once defined as a driver who 
always keeps a towrope attached to his front 
axle. Of the same genus, one might think, is the 
invention for motor vehicle patented (No. 2,310,- 
942) by Conrad Donges of Secaucus, N. J. He 
provides his car with a rear axle having two 
downward-pointed, bevel-geared power takeoffs, 
either of which is keyed to engage the top of an 
ordinary screw lifting jack. The car is thus 
t itself when it becomes necessary to change 


wt 
able 


Grenade-Throwing Bag 
Patent 2,311,160 was issued to R. A. Dobbelaar 


of Plainfield, N. J., on the idea of a grenade-throw- 
ing bag. It is really an adaptation of the stone- 
and-sling with which David knocked out 
Goliath. The grenade is placed in a little bag with 
a drawstring, in the loop of which is a large 
wooden or plastic bead which rolls off the 
thrower’s fingers, making it easy for the soldier 
to let go. The centrifugal effect of the overhand 
swing is claimed to give the throw greater range 

The long wooden stick of the German “potato- 
masher” grenade presumably gives the same 
effect, but it is stiffer to handle, awkward to carry, 


and interferes with the accuracy of the missile’s 
flight 





For assisting in the application of finger nail 


polish, Norma Stedman of New York City has pro- 
vided a stencil having an opening to register with 
at least a portion of the nail of a finger. The sten- 
cil is in the form of an elastic cap. Cover parts 
may be used to provide a half-moon or the sides 
or tip of the nail from being coated with polish. 
(No. 2,283,703.) 
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“Heightometer” 


New Furniture From Old 





[Continued from page 111] 
brass escutcheon pins with their points cut off 
and the remaining ends filed smooth. Each pair 
of pins must be in alignment so the block will 
slide smoothly. Cut the grooves in the bar with 
a circular saw, if possible. 

In the side of the block, preferably the left 
side because most people will use their right hand 
to operate the device, place two more escutcheon 
pins to serve as sights. Let the rear pin project 
farther than the front one; and cut the head off 
the front pin. 

The pointer or index line is merely a line ruled 
on a strip of washed-off photo film that projects 
about '% in. from the lower end of the block. 
The block is recessed so it rides only the edges of 
the bar face, to prevent 


[Continued from page 130] 
The nails were countersunk and the depressions 
filled with crack filler sanded smooth when dry, 
Thus when painted over, the nail heads were 
invisible. 

The top was cut down and the front edge and 
both ends were cut to concave curves as shown, 
This curved-edged piece was used as shelf at- 
tached to the four legs by screws which were 
countersunk and concealed by crack filler in the 
same manner as the finishing nails. A piece with 
a wave-line edge was cut from 12” stock and 
fastened on at the top. The legs were removed 
by sawing through each one just above the square 
section as shown, and two small drawers were 
built in beneath the bottom shelf. 

After these changes 














wear on the scale; and had been completed the 
this recess provides j piece was painted with 
space for tacking or ce- ‘ rol a flat white undercoat 
menting the celluloid in q Fie. sad m followed by a coat of 
position. aati —= / j \ honey-colored glossy 
The scale on the front \ enamel, while the 
of the bar can be either ut ANG \ ({i—————_+———|_ drawer fronts were 
a piece cut from a cloth [ h Pm \ | /\\“ painted dark amber. 
or metal measuring ( i Vp me \ / esis For the mirror- 
tape, or a section of | | __/ gost topped table, the mirror 
yardstick. That shown | itself was obtained from 
was drawn on paper | _ * an old dresser which 
with black India ink. . a\ ee iN had long since found its 
If the scale is paper or | i \ ' way io the kindling 
cloth, simply glue it to | | P \ pile. The first. step in 
the face of the bar, f/ ae | q* > | making the table was 
leaving about 1x in. at | ” ee: = | to remove the mirror 
. ‘ j has ( He Se hel ; ‘ 
the edges. If it is made f- ~~ as = from its frame, taking 
of thin steel, use small Vf/ are “oe WN care not to scratch the 
brads or screws. If a_ | it 3S ty = ‘ quicksilver backing, 
section of yardstick is ay AX Ne ; Then the mirror was 
used, it can be fastened SQ wrapped in paper and 
to the surface and the ” — — put aside until final as- 
block cut away enough sembly. Next a new 
to clear it . a back was made an 
After the scale is in "Can't you get anything but hot music?” sanded to fit 
position, you are ready The table used had 


to calibrate the heightometer. This consists merely 
of fastening it to the wall at the proper height. 
First, measure your own height carefully with a 
yardstick or tape. Set the pointer or index line 
on the block at your measured height on the 
scale. Hold the bar vertically against the wall 
and, without shifting the pointer, move the 
assembly up or down until the two sighting pins 
are aligned perfectly while you look straight 
ahead at them. Don’t tilt your head up or down, 
but hold it in a normal position. Mark the posi- 
tion of the screw holes, and fasten the bar securely 
to the wall. Assuming that the distance between 
the eyes and top of the head is about the same for 
all people, the device will measure other people’s 
heights with fair accuracy—provided they look 
straight ahead in a normal manner. It is best to 


stand about arm’s length when adjusting the block. 
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curved legs cut from flat stock, and one leg had 
a piece broken off at the lower end. This offered 
o difficulty, however, since that portion of the 
The four legs of the finished 
table are identical and were crossed with a lap- 


! 
leg was not used 
joint, and the upper and lower ends reversed. 
Holes were drilled in the crossed legs and the 
rung was glued in place. The upper ends of the 
legs were joined by pieces cut as shown. These 
pieces were lap-jointed to the legs and dowelled 
to a central piece running lengthwise under the 
table top 

All dowelling was glued and the lap-joints 
glued under pressure. When dry, the under- 
structure was the table top and 
screwed in place. When assembled, the table was 
given a coat of flat white paint and then a coat 
of hard-drying, glossy enamel. 


centered on 
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Half Helicopter, Half Airplane 


[Continued from page 41] 





to the corner grocery, a block or two from home, 
you'll merely lock your rotor-wing in a fore and 
afte r position and drive your ship like an auto- 
mobile. With the rotor-wing in the same posi- 
tion your Convertaplane will fit in an average 
size garage. 

But private operation will not be the only use 
to which these all-purpose machines will be put 
when peacetime production makes them avail- 
able to the man in the street. Consideration is al- 
ready being given to specifications for tomorrow’s 
super-ambulance—a_ specially built TVonverta- 
plane that can land anywhere and take off verti- 
cally on either land or water, and convert in 
mid-air to an airplane capable of 300 mile-an-hour 
speed. Like the smaller private ships of its type, 
it will be able to lock its rotor fore and aft when 
its mission calls for ground travel—even on the 
ivrowest winding streets of a crowded city. 
Like the ordinary helicopter, your Converta- 
plane will hover in mid-air, when you want it to, 
t will climb 
straight up or settle slowly straight down, or travel 
in any desired direction. But as the present-day 
Convertaplane has already proven, it will also do 
what no other aircraft ever built can do—it will 
convert from one type of aircraft to another in 
air. After lifting itself and its load vertically 
from the depths of a canyon-like city street to a 
point well above the pinnacle of the highest sky- 
scraper, it will respond to a mere movement of 





T 





supported by its rotating rotor-wing 





your fingertip like a genie of old—and become one 
of the fastest airplanes in the sky. 

You'll fly as fast as a pursuit ship in your Con- 
vertaplane, but you'll land at less speed than the 
slowest glider—or at no forward speed whatever, 
for you can land straight down as slowly as you 
like. Whether your business carries you from 
house to house, or from coast to coast, the Con- 
vertaplane, newest of aircraft types, can provide 
your transportation. 

Thanks to the Convertaplane, the post-war 
argument that might have developed between you 

1 occur. Mrs. 


and your spouse need never Jones 
have demanded a helicopter—so she could 


mignt 
use it for shopping and getting over to Jessica’s 
house for bridge or gin rummy. Mr. Jones would 
probably have held out for something in the line 
of a trim, fast monoplane—so he could take those 
week-end fishing trips in the Yukon. Now both 
can be satisfied. You can snatch your wife from 
a Manhattan tea, deposit her in the Convertaplane 
cabin amid fishing tackle and camp kits, and 
whisk her away—from the roof of the apartment 
building for a two-hour hop to a spot landing in 
the wilds of the North woods. 


Alaska’s coastline totals about 26,000 miles. 


lean meat from hardening during the curing pro- 
cess, 
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it lost a war! 


“For the want of a nail...” the shoe. horse, rider, 
hattle—and, consequently, the whole war—were 
lost. So goes the schoolbook legend whose moral 
points to the importance of little things in the 
achievement of big things. 




















It takes millions of details to arm a war-winning 
nation. Every industrial job has them. Where 
filing operations are concerned, production 
heads, shop foremer and mechanics can ac- 
complish much through the proper use, care 
and selection of files. Each of these phases 
has a bearing on: 


Saving time in production or repair work; 
Saving materials — including that used in the 
files themselves; 

Increasing worker efficiency and reducing 
work spoilage. 

In addition to making top-quality files 
for every purpose, Nicholson is inter- 
ested in every user getting the most 
out of them. 


FREE BOOK, "File Filosophy™ 
It's new — 48 instructive, illustrated 
pages on file use and care, and how 
to select The right file for the job. 


Address: 


NICHOLSON FILE CO., 49 Acorn St. 
Providence, R.1., U. S. A. 


(Also Ca Plont, Port Hope, Ont.) 


* To obtain Nicholson or Black 


Diamond Files, see your hard- 
ware or mill-supply house. 


NICHOLSON 
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Backyard Ranger Course 


The School Shop 





[Continued from page 106] 
ladders (Fig. 8). The participants climb up one 
side, down the other—first on one ladder, then 
on the other. After the ladder work, they must 
run around the obstacle and slide under the rope 
square in the center (at the bottom). 

A path from this point leads to the final stage of 
the training game, the rope swing. The contestant 
must swing clear over the soft earth hollow while 
holding to the rope with his hands. The first one 
to accomplish all these training feats is the winner. 
(See Fig. 9.) 

Another training unit that is ideal for use in 
promoting teamwork among the youngsters, is the 
wooden airplane. Any available set of wheels of 
the type indicated, should suffice for this one. The 
participants form two teams, each with its own 
“airplane.” At a given signal, the two teams start 
to rush their planes into “concealment”—as in the 
event of a bombing raid on an airport. The first 
ship to reach the shelter area is the winner. 
Shelter areas can be marked off at varying dis- 
tances from the start, increasing the distance as 
the contestants gain in proficiency. 


Set Servicer 


[Continued from page 117] 
lighted magnifier will have appeal. To any good 
magnifying glass of less than 2” in diameter add 
a long handle in any convenient manner that can 
be bent up at nearly right angles. This should 
preferably be of metal so a radio pilot lamp socket 
can be soldered to it. Remove the reflector from an 
old flashlight and catch it to the socket with a 
drop or two of solder in the position indicated. 

Wire a light, flexible electric cord to the socket 
terminals, twist them about the handle and ter- 
minate in a pair of clips. 

The power source can be a 214 or 6.2 volt radio 
filament transformer, or a storage battery can 
be substituted for the latter when no commercial 
power exists. These low voltages will also provide 
a safety factor for the user. 

When working properly the light beam should 
be cast over an area below and in the field of the 
glass and thus the user can see exactly what he 
desires at a minimum of discomfort. 


_ Pre-Amplifying Receiver 


[Continued from page 117] 
make metallic contact along the entire length of 
this path. Shunt the entire coil with a 50 mmfd. 
(.000050) fixed condenser. Ground the slider con- 
nection end and arrange the other end so it can 
be connected to the antenna and the antenna post 
of the receiver. 

By changing the slider contact setting on the 
coil to suit the frequency and conditions, points 
will be found where weak signals can be built up 
much stronger and practically inaudible stations 
heard clearly. 
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[Continued from page 110] 

Traffic Control Centers, situated at the principal 
airports and handled by Federal employees, the 
“air-traffic cops.” At the Center, a record is kept 
of all aircraft movements in that Area. Outside 
these Areas, flight is governed by the general rules 
of the Civil Air Regulations. Recently the C.A.A. 
has expanded its facilities so that at the present 
time practically all Civil Airways are Control 
Areas, however. 

The larger airports along the Civil Airways are 
called Control Airports and it is their function to 
direct air traffic in their immediate vicinity by 
radio, flag and light signals from the Control 
Tower. Control Tower Operators are not nec- 
essarily Federal employees but they must hold 
C.A.A. licenses qualifying them for their jobs. 
They are the special “air-traffic cops.” An area 
with a radius of three miles from the Control 
Airport is the Control Zone within which the 
Tower Operator manages his traffic. Situated in 
this Control Zone is the Radio Range station 
previously mentioned. 

Where Civil Airways intersect, the Control Air- 
port takes on added duties. The Tower must 
handle all the traffic from the converging airways. 
An area with a radius of twenty-five miles from 
the Control Airport and Radio Range Station at 
such an intersection is called a Control Zone of 
Intersection, and the Tower is responsible for its 
traffic. 

In locating Civil Airways, the C.A.A. must 
avoid trespassing on certain section® of the 
country designated by the President of the United 
States. These Sections are known by the name 
Airspace Reservations and they are prohibited 
flying areas. Only planes with special permission 
and on special duty may fly over them. Washing- 
ton, D. C., is the foremost example of these. Our 
President’s home at Hyde Park is another. There 
are other sections named Danger Areas over 
which flying is not prohibited but is restricted. 
We'll hear more of these later. 

There we have our airway traffic system which 
guides the transient pilot safely to his destination. 
There are numerous other safety devices on the 
airways which help the pilot. Rotating beacons at 
intervals of 15 miles, intermediate landing fields 
at 50-mile intervals, course markers, Sectional and 
Regional Aeronautical Maps, etc., help him to keep 
on course. They belong to the study of Navigation 
and we'll study them in detail in a future lesson. 

In view of the fact that Civil Air Regulations 
will occupy our attention for the next few lessons, 
it will be to your advantage to obtain a copy of 
the DIGEST OF CIVIL AIR REGULATIONS, 
Civil Aeronautics Bulletin No. 22, which you can 
get by seriding 20 cents to the Superintendent of 
Documents, Government Printing Office, Wash- 
ington, D. C. 


(July MECHANIX ILLUSTRATED will contain Lesson 6: Air 
Traffic Rules. In it will be continued the discussion of safety 
in modern flying. Don't fail to get your copy. Questions on 
this lesson will be found on page 152.) 
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Mechanix Of Gypsy Rose | Lee 


[Continued from page 50] 
consists of three walls made in three or more sec- 
tions, which pin-hinge together and fasten 
securely to threaded plates in the stage floor. 
Chalk-marks on the floor indicate where tables 
and chairs should be placed, and the scene changes 
are made with a minimum of waste motion. 

- average of 25 to 30 stagehands are needed 
to handle this intricate job, and each has his 
particular task all mapped out for him. As soon 
as the curtain drops, he rushes in with his com- 
and literally tears down the set while 
others build a new one in its place. Busy as ants, 
they rush back and forth carrying props and 
sets. criss-crossing each other’s paths, yet never 
colliding with each other, so efficiently do they 
function! Props and sets are stacked in every 
available space, yet no piece is ever mislaid or 
placed where it will be hard to get_at. 

In a musical such as Star and Garter, as many 
as 200 spot and floodlights may be used, burning 
as much as 1,000 amps. To safeguard against 
an important light burning out at a crucial 
moment, each one is covered by a double to take 
its place in the event of trouble. Thousands of 
feet « of wire run from the switch boards to these 
lights and 7 or 8 electricians who man the switches 
work on a planned achotule, receiving their cues 
from the mat who signals either 
through a talk-o-phon ne or by flashing lights. 

In designing the sets, the set designer has to 
consider the weight each piece is to support, the 
] effects, which he works out with 
head electrician, and scene changes. Howard Bay, 
well known set designer who designed Something 
for the Boys; Uncle Harry, which utilizes a jack- 


yanions 


in all! 


stage ager, 





knife change; The Eva of St. Mark which has 
turntable change; The Patriots; and is currently 
working on Secret Weapon, develops many of 


the ingenious sets and props seen in Broadway 
productions. His bouncing airplane cabin 1n 
Something for the Boys is an amazing piece of 
mechanical genius as are many of his other de- 
velooments. 

After working out his ideas in sketches, he 
builds miniature working models out of card- 
board, and from these, the full size sets are built. 
Much of the ingenuity of backstage mechanics 
can be credited to the set designer. 


During the first three years of World War II, 
American aircraft industries produced $5,250,000,- 
000 worth of warplanes, engines and propellers, as 
compared with one-eighth that amount in the 
previous ten years. 


Fire prevention experts list three classes of fires: 
fires in ordinary combustibles such as straw, 
clothing, rubbish; fires in highly combustible ma- 
terials such as gasoline, kerosene, oils; fires in or 
around electrical equipment on which there is a 
dangerous voltage. 
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Modern Houses Of Earth 








[Continued from page 126] 


If notched bricks are not made, the window and 
door frames can be attached to the ordinary bricks 
by clamps embedded in the mortar joints 

For mixing the soil material for bricks, a plaster 
mixer operated by a gasoline motor may be used, 
or the soil may be mixed in a mortar box with a 
spade or hoe. A plaster mixer is easier and faster 
and makes stronger bricks because it mixes the 
material thoroughly. A concrete mixer may be 
used if all clods are removed from the soil by 
screening. Plaster and concrete mixers may be 
rented for a nominal weekly charge. The produc- 
tion of bricks may be tripled by using a motor- 
powered mixer properly. 

Fill the one cubic foot form, which you used for 
making the rammed earth test, with soil and count 
the full shovels necessary. The same amount of 
soil should be shoveled into the mixer or mortar 
box. This will make two standard size adobe 
bricks. Start the mixer and after shoveling in 
enough soil for one brick, put in the same amount 
of water that was used in the adobe brick test. 
Then shovel in soil enough for another brick, and 
add sufficient water. Do this until the power mixer 
is almost filled. Next put in enough asphaltic 
emulsion to stabilize the amount of soil in the 
mixer. Observe the color of the mixture, and when 
its color is uniform and all clods are broken, it is 
fully mixed. Dump it into a wheelbarrow and 
carry it to the forms. 

You may find it more convenient to put first 
into the mixer about four-fifths of the water, then 
all of the asphaltic emulsion. Then after shoveling 
in the soil, add water until the right consistency is 
obtained. The mixer should be turning as the soil 
is added. 

A simple way to test the mixture for proper 
consistency is to throw a handful of it against a 
vertical surface. If It rolls away, it is too dry: if it 
does not stick and retain its shape, it is too wet. 
The forms should be ready for molding, resting on 
either newspaper, building paper, burlap, sand or 
wood lath pallettes on smooth ground. Put on 
rubber gloves and ram the mud into corners of 
the form with your hands and press into shape. 
Scrape off the surplus material by drawing the 
edge of a board over the top of the form or use a 
large trowel. A sprinkle of water on the top of the 
brick, spread evenly with your hands or trowel. 
will seal the top of the brick and help to prevent 
cracking when drying. Now withdraw the form. If 
the brick was properly compressed and neither too 
dry nor too wet and the form was well made, the 
brick will be perfectly shaped. 

To speed production, only enough material to 
fill the forms should be dumped into them from 
the wheelbarrow. Most plaster mixers have 
enough power to handle from 1% to 3 cubic feet of 
material, enough for three to six bricks. The 
material should be well mixed in two or three 
minutes. Since all mixers are not alike, you will 
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have to experiment to learn the capacity of yours, 

By using an efficient method, two workers can 
mold at least one hundred and fifty bricks in one 
day by hand mixing. The brick making can be 
more than doubled by using a power mixer. Of 
course, after about the second day of molding, 
more working hours will be required to mold the 
same number of bricks per day, because time must 
be allowed to stand the previously molded and 
dried bricks on edge. 

For hand mixing in a mortar box, follow the 
same procedure as mixing with motor power. 
First, throw in soil enough for one brick, then mix 
with the right amount of water. Then add soil for 
another brick and the water. After enough soil for 
ten or twelve bricks is thoroughly mixed with 
water, put in the correct amount of asphaltic emul- 
sion and mix until the color of the material is 
uniform. Dump the mixture into the forms and 
mold the bricks. In hand mixing there is a ten- 
dency to use too much water because of the ardu- 
ous work, The mixture should be only wet enough 
to be readily workable in the forms. If the bricks 
do not slide out of the form easily, old material 
has stuck in the form corners or the soil material 
is too dry. If the brick does not hold its shape 
after casting, it is too wet. Too much water makes 
a brick more apt to crack when drying under a 
hot sun. When the weather is very hot, it is wise 
to cover the bricks with paper, burlap or straw, 
Don’t discard 


cracked bricks. They can be used to bond succeed- 


or to dampen them occasionally 


ing courses of the walls 

When the bricks are dry enough to hold their 
shape (usually one to three days after molding, 
depending on the climate), stand them on edge at 
once and remove the burlap or paper. If the paper 
or burlap is allowed to remain until the bottom of 
the brick is dry, only hard scraping will remove it 
When standing the bricks on edge, place them 
near one another at right angles so that if one 
falls it will be supported by another. When the 
bricks appear dry, they may be stacked in loose 
piles. It takes from one to two weeks for bricks 
to cure thoroughly, depending on the climate and 
on the wetness of the soil material when molded. 
tain will not harm the bricks when they are 
drying if asphaltic emulsion was used. All of the 
asphaltic stabilized bricks for a large building 
recently built in Los Angeles were successfully 
made in the rainy season of January, February 
and March. 


The Foundation 


While the bricks are drying, the foundation and 
footing can be constructed. Monolithic concrete 
foundation footing should be made of a width one 
and one-half to twice the thickness of the adobe 
brick walls, This footing should be carried below 


[Continued on page 148] 
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NEW PRODUCTS 


Windshield visibility and wiper invisibility are 
the basis of a recently issued patent. Instead of 
using conventional reciprocating wiper blades, the 
inventor mounts a 
number of blades on 
a shaft above the 
windshield. The 
blades are driven in 
a single direction by 
a motor at such a high 
velocity that they are 
invisible to the driver 
of the car. The high 
speed of rotation is claimed to remove sleet and 
snow from the windshield at a rate fast enough 
to prevent settling and freezing. 





A new invention relates to a screw driver 
provided with a light so arranged that the light 





rays reach the tip of the 
screw driver with a mini- 
mum of shadow. The lamp 


is located in the tool handle, 
the bulb being prefocused as 
in recently introduced pen- 
light The shank of the 
screw driver is offset so that 
the light bulb is situated 
tially directly in 
driving tip. 











ack of the 


Protection of the 





foot and ankle against 
crushing by heavy 
bjects is provided by 


1 patented rigid metal 
shell and shoe combi- 
The construc- 





tionissuch that should 
a heavy object drop 
on the foot, the strain 
of resistance to the 
impact is transmitted 
by the shell directly 
to the ground instead 
of through the foot to 
the or und 

Even a glancing 
blow cannot seriously 
injure the legs of the 
wearer as the section 








of the guards that ex- 
tends above the shoe 
is designed to protect 
the shins from being 

















Struck. 








a AIR TRANSPORTS now fly Indian Motor- 
cycles to our fighting fronts all over the world. 
Red-blooded fighters are riding Indians into action 
everywhere, proving every day the dependability, 
power, and safety that have made Indian the great- 
est name in motorcycles for forty years. 

Indian improvements are undergoing gruelling 
tests in today’s rough-and-tumble warfare. That's 
the reason why, after the war, you'll! have new and 
better Indians to ride machines with a new 
measure of proven dependability and safety for 
sport and economical transportation. 

If you’re a motorcycle rider now, keep in touch 
with your local Indian dealer. He ll help you keep 
your present machine in shape till you can buy a 


new Indian. 


INDIAN MOTOCYCLE COMPANY, SPRINGFIELD, MASS. 








BUY WAR BONDS NOW 
* * TO BUY AN INDIAN LATER x *& 
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the surface of the ground and should extend 
above the ground 6” at least. The foundation above 
the ground need only be as wide as the adobe 
brick walls unless a sill is wanted to hold the ends 
of the floor joists. On filled ground or any other 
loose subgrade, the concrete foundation footing 
must be reinforced with steel bars. The top 6” 
of the concrete foundation should be made water- 
proof by adding asphaltic emulsion to the concrete 
mixture in the proportion of two gallons to each 
sack of cement. Mortar keys, 12” x 6” x6” spaced 
on 1’-centers, should be cast in the top of the 
foundation wall. Before laying bricks, the mortar 
keys and the top of the foundation walls should be 
cleaned of all loose dirt and then wet to insure a 
strong bond with the brick mortar. If a waterproof 
concrete foundation was not made, a thick coating 
of asphalt should be spread over the top surface 
of the concrete foundation. Bricks should be 
cleaned of all paper, loose sand, dust or any other 
foreign matter and should be wetted before laying 
in the walls. 


Laying the Bricks 


The mortar for laying the bricks may, if desired, 
be of the same material as the bricks. Bricks can 
be laid faster, however, without the danger of the 
walls settling, if a mortar is used made of one part 
of cement to two and one-half parts of concrete 
sand mixed with two gallons of emulsified asphalt 
to each sack of cement. If this cement mortar is 
not used, not more than four courses of bricks 
should be carried around the entire perimeter of 
the walls at a time. By the time one revolution is 
completed, the mortar joints should be dry if 
drying conditions are good, and another course of 
bricks may be laid. Another course must not be 
started until the mortar in the last one is dry. Only 
by observing this rule can walls be laid true and 
lintels be prevented from settling harmfully. 

The mortar should be spread 1” thick on top of 
the foundation wall to fill the mortar keys and 
thoroughly bed the first course of bricks. The 
bricks should then be laid so that each course 
overlaps to the center of the bricks in the 
course below. For the simplest laying, each brick 
course should be started at the corners and wall 
openings where the special one-half size bricks 
are used in every other course. Any other nec- 
essary irregular length bricks can be put in the 
intervening space between the wall openings and 
corners to avoid weakening the bond. The mortar 
joints should not be less than 14” thick. All 
vertical and horizontal joints should be filled 
completely with mortar. Bricks can be laid in the 
walls faster than the time required to mold them. 
Two men can easily lay two hundred to three 
hundred and fifty bricks a day, depending on 
whether the mortar is mixed by machine or hand. 

Where earthquakes are frequent, it is advisable 
to reinforce the adobe brick walls against lateral 
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thrusts. They can be reinforced by laying 1”-steel 
mesh in the horizontal mortar joints every 2’ in 
the height of the wall. The mesh should be as wide 
as the wall and should be lapped 12” at splices and 
lapped 10” at corners and at junctures with inte- 
rior walls. If this mesh is unobtainable, other 
things may be safely substituted. Two strands of 
two twisted wires, twelve gauge or heavier, can 
be laid in every sixth horizontal mortar joint. 
Three strands of barbed wire laid in every third 
or fourth mortar joint, or any woven wire fencing 
are good reinforcements. Any iron rods, such as 
old automobile brake rods, will also serve the 
purpose. Even rough wooden battens laid hor- 
izontally or vertically have proved efficient. 

The frames for window and door openings are 
put into place as the walls are laid so they can be 
securely fastened in the mortar joints. The frames 
can be temporarily braced with other lumber to 
prevent warping of walls at the doors and win- 
dows. The wooden or concrete lintels should also 
be laid in place above the wall openings when the 
brick wall has risen to their height. Any interior 
walls of wood studding should be anchored to the 
adobe brick walls with metal strap anchors, with 
the ends hooked and embedded in the mortar 
joints between courses of bricks. Floor plates and 
door sills of wood should be bedded in mortar and 
anchored with bolts set in the concrete foundation. 


The Roof 


On top of the brick wall, bolt the wooden plate 
or lay the reinforced concrete cap as previously 
explained. Then the roof can be installed in the 
usual way. 

Roofs have been successfully covered with 
asphaltic stabilized adobe for shingles. The stabi- 
lized adobe can be molded into tapered 1” shingles 
with two holes for nailing under the overlap, or the 
stabilized adobe may be trowled directly in place 
on the roof in a 1” layer. Wire mesh is used to 
anchor the adobe on the roof structure if the latter 
method is used. Even Spanish type semi-cylindri- 
cal tiles have been molded from stabilized adobe 
and successfully used on roofs. The success of any 
stabilized adobe roof depends on the sturdiness of 
the roof structure. Because of the great weight of 
these roofs, the supporting rafters should be strong 
enough to prevent the roof sagging. For if the roof 
sags, the adobe is likely to crack, causing the roof 
to leak. When properly trussed and braced, 2” x 6” 
roof rafters spaced 16” on centers and not spanned 
more than 17’ should safely support an adobe roof. 
A house in Los Angeles with such a roof has with- 
stood heavy rains and several minor earthquakes 
without damage. 

No matter what type of roof you build, it should 
be well insulated. It is economical to use a roofing 
material having insulating qualities. A roof that 
is not insulated squanders the excellent insulation 

[Continued on page 150] 
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. ’ ‘ THIS EXCITING, NEW GAME 
Get Started eH ptviattou { WILL GO FAR TO HELP YOU! 
“Approved by the National Aeronautics Association 


AIR COMBAT TRAINER and sponsored by them as an Air Youth Game” 


AIR COMBAT TRAINER i is the only game which ties in with the National Air Education Program. It teaches 
you combat techniques, air , fighting and bombing... tells you how to identify and “spor” planes. . 
gives you other valuable information . . . and affords plenty of fun, too. The game is played on an aerial map of 
Timely, technicoll an industrial center, with military objectives marked in. Planes : are miniature silhouettes of Flying Fortresses, 
ae Y | Thunderbolts, Curtiss Warhawks, Bell Airo- > 

cobras, and others . . . including planes of the 
Created byanotionolly Axis nations. Ie is stimulating, exciting, edu- 
cational . . . if you are at all interested in the 





correct! Easy fo play! 


fomaus oir expert! 


present and future of aviation, order your 
Played by pilots, Al R COMBAT TRAINER game today. 
eviation cadets, wor Complete set includes: 19 x27'2 combat 


weskers, stedente area, 2 attack and defense spinners, 10''x 15" 
home folks! 


card holding 48 die-cut U. S. and Axis planes, 
ors — yr nanp “hangar” 

envelopes, moding aimer, nd 

page photo booklet. . Only 









TRAINER 











trol; 2 rudder padetts 24-page booklet “How to Fly”, $ 12 East 46th St., N. ¥. C., Dept. MI-1 
with 200 illustrations; and “Blost’’. . . a thrilling new Ont Please send me the following: 
game. Made of heavy cardboard . nly BOOKS 9 
Sergeant Smart Recommends these Books, 44 () .....$2.50 1] AIR COMBAT TRAINER..t $2.00 eo. 
and others, for the Air Enthusiast: 8. yeaa $2.50 (©) PRE-FLIGHT TRAINER......at $1.00 ea. 
(1) The ABC of Aviation (for Begin- a: $1.25 (Games 20¢ higher Wen of the Mississippi) 
ners and Advanced Students) . $2.50 0 Send further information. 
Building Model War Planes —for Sar 
(2) the Army and Navy ..... $2.50 pe ssieth 
Supplement to Building Model 
(3 ) War Planes (contains 60 full size ® city STATE. 
and p >... . $8.28 CHECK O MONEY ORDER () c.0.0. 0 















‘$j; 7 Another interesting and educa- / , 
dety/ tional game. Includes 18” air- Onder by Wack . Use Thes Coupon 
= plane instrument panel, with 10 
instruments; 20-inch wheel con- GENERAL AVIATION SUPPLY CO. 
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get FREE. 
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provided by the thick adobe walls. It should also 
be fireproof, for then yeur entire house will be 
fireproof, The adobe roof described is, of course, 
both fireproof and insulating A roof having the 
same advantages can be made from lightweight 
concrete, the ingredients for which can be pur- 
chased almost anywhere. This roof, although much 
lighter than an adobe roof, is installed on wire 
netting. The roof rafters should be well braced and 
the roof designed to bear the load, for a sag or 
sway will crack the concrete. 


The Floor 


If your house will not have a basement, the 
floors can rest on the ground. A subfloor of sta- 
bilized adobe carf be economically used. The earth 
is first leveled, then watered, tampred and dried 
to prevent any future settling. At least 4” of sand 
should be spread on the ground. Lay the stabilized 
adobe bricks on the sand, filling the mortar joints 
with the same dry kind of cement mortar used in 
the walls. The regular flooring can be laid over 
these bricks. Another way is to pour 3” or 4” of 
stabilized adobe material on the sand and smooth 
with a trowel. Wooden sleepers can be laid for 
nailing hardwood flooring, and the space between 
the sleepers filled with enough adobe material to 
make it level, If wood flooring is not desired, tile 
or dry concrete, linoleum, etc., can be laid on top 
of the adobe subfloor after it is dry. 

All water and gas pipes to be installed under 
the floor should be tested for correct installation 
before the subfloor is laid. The best way to handle 
these pipes when there is no basement is to bring 
them from the attic down the walls into the rooms. 
A smal] groove deep enough to hold 
the pipes is cut in the walls. After the pipes have 
been tested, they are covered with the same kind 
of material used to make the bricks. The mortar 
should be pointed and troweled to match the out- 
line of the bricks unless the walls are to be 
plastered. The electrical wiring can be installed 
in the same way. Small size conduits can be laid 
horizontally between the courses of the bricks 
in the mortar joints. 

No chases or grooves more than 1” deep should 
be cut in walls of mimimum thickness. 

Openings for heating can be made in the walls 
when the furnace is not installed in a basement. 
The heating ducts can also enter the rooms from 
the attic. When a basement furnace is used, the 
heating installation can be made in the usual way. 
Fireplaces and chimneys can be built in the same 
manner as in the rammed eartk construction. 


chase or 


Finishing the Walls 


The stabilized adobe walls can be finished in 
several ways. If the natural coloring of the soils 
is pleasing, the exterior walls can be left un- 
painted, or the walls may be plastered with the 
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same material used in the stabilized bricks to 
cover the outline of the bricks. If the bricks are 
not stabilized with asphaltic emulsion when made, 
then it is necessary to apply frequently to the 
exterior walls a waterproof coating of oil, tar or 
waterproof cement. Painted adobe brick walls, 
either exterior or interior, have an attractive tex- 
ture. Interior walls may also be wall papered, 
Mud plaster is applied to the walls the same as 
cement and lime plaster. Usually the mud plaster 
will adhere more closely than these standard plas- 
ters for its expansion coefficients are about the 
same. 

In mixing the soil material for plastering, the 
soil should first be screened to remove small 
gravel, which will tear the plaster under the 
trowel. If the soil is a clayish loam, 
screened sand must be mixed with it to prevent 
cracks in the mud plaster when drying. The 
amount of sand needed can be determined only 


clay or 


by experiment. Three coats of a good grade of 
lead and oil paint wi!! make an attractive mud 
plastered wall. The ceilings can be finished with 
mud plaster, also. 

Another method of painting is first to rub the 
walls with a wire brush or wet burlap, and then 
to wash them to remove the dust. A prime wash 
coat made by mixing to a creamy mixture one 
sack of white cement and about six gallons of 
water, should be put on the walls while their 
surface is damp. The cement wash coat should 
then be wetted several times daily for five or 
six days, if necessary, until the cement coating is 
hard. The cement wash may be colored with pig- 
ments, or the cement-primed wall surface may be 
painted with oil paints. 

If standard plasters are to be used on the in- 
terior walls, the walls must first be covered with 
lath, or 1” eighteen 
chicken wire must be fastened to the walls by con- 
crete furring driven into the 
bricks. Otherwise, the plaster will not adhere to 
the walls. 

Whitewash and cold water paints can be simply 


metal gauge galvanized 


nails or staples 


applied to the walls but these paint coatings, if 
used on the exterior walls, must be renewed after 
seasonal rains. 

Canvas makes a very attractive and suitable 
finish for interior walls. Its texture harmonizes 
with adobe and the strength of the canvas re- 
sists cracking and wear. The canvas is hung the 
same way as wall paper after the walls have been 
plastered smooth. 

The adobe brick walls can also be enameled 
to appear like glazed tile in rooms where this 
would be appropriate, such as kitchens and bath- 
rooms. 

Stabilized adobe has many other uses. Bricks 
6”x12”"4” are appropriate for garden walls. Stabil- 


[Continued on page 152] 
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Our War Machines Meet Test 


[Continued from page 54] 

than the enemy’s. In the fighter field, the P-39 and 
P-40 used here are good for specialized low-level 
work, but our pilots are at a disadvantage as a 
whole in working against not only the Focke- 
Wulf 190 but also the Messerschmitt 109. Our 
fighters are greener although 
equally courageous. 

Although there is grumbling back here, the per- 
formance of our soldiers at the front is excellent. 
They are nervous the first time that they are in 
and wl 
develop, 





than the enemy’s, 


action, rat shell-shock cases are going to 
appear then, But afterward the soldiers 
get angry and want to strike back. Offensive spirit 
and teamwork appear almost at once and develop 
rapidly. The Americans learn that the noises of 
battle are disconcerting, but that 
superior fire-power and, if they use 
have a margin of safety, : 
things utterly :s 


they have 
it properly, 
ilthough no one can make 
safe anywhere in a battle area 
Our generals and higher officers are as good 
better than any that the Germans have— 
poorer generals are quickly superseded. It is my 
observation, that the »fficers— 
like ly not to be so 
well trained or schooled as might be desirable. 
1ization might well be 
experience here. Unlike 
the British, we have too few men for some service 


as or 
however, lower 
lieutenants and captains—are 

Changes in tables of org 
made on tHe basis of oun 


duties, like communication, and too many for 
others. In using what he has available the enemy 
has been far ahead of us, as is natural, in view of 
his years of practical experience. Although our 
troops in this theater have learned from him “the 
hard way ‘ and 


* 1 
In techy 


made improvements of their own 
1iques, we still have much to do in empha- 
sizing this matter of co-ordination, which, experi- 
ence proves, is of prime importance in modern 
wartare. 


When sandbags must be made 


sions of tar oil and metalli 


rotproof, emul- 
c soaps can be used. 


A slightly altered version of an ordinary tailor’s 
pants-presser is “baking” plywood airplane wings 
to proper contour at one aircraft factory. 
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T’S EASY 


to make 
war-time 
repairs 


with 


SMOOTH-ON 


Don’t worry 
can’t replace damaged house- 
hold equipment during the 
war. You can stop leaks, seal 
cracks and tighten loose parts 
with SMOOTH-ON No. 1, 
the many-purpose iron ce- 
ment. No need to dismantle 
piping or apparatus, or to 
send for a professional repair 
man, because SMOC ITH -( YN 
is easy to apply and requires 
"ae «110 :~previous experience. 

Five Pet Leaks Be sure to buy a can of 
SMOOTH-ON without de- 
lay, and keep it handy for 
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[Pipe Leaks 








because you 




















Buy SMOOTH- 
ON in 1t%4-02., 
oz. and targer 


containers at your emergencies. The 40-page 
hardware store, . kT . 

or if necessary, iree SMOOTH - ON Hand- 
from us book gives concise, 


simple in- 
uctions for hundreds of 
repairs around the house and 
on the auto. Send the coupon 
today for your free copy. 











Smooth-On Manufacturing Co., Dept. 69 
570 Communipaw Ave., 

Jersey City, N. J. 

Please set 


i 
x 


SAVE MONEY! 
SEE MONEYMAKERS & MONEYSAVERS 
(pages 27-31) 
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ann ue wl ~~ 
Sod onststats 


Enables you to do difficult calcu- 
lations instantly without paper or pencil—multi- 
plying, proportions, division, extracting roots, etc. Accurate, 
white composition face Has standard A, B, C, D, CI and K scales, 
For complete outfit. including slide rule, 28-page illustrated in- 
struction book, carrying case, send 50c (60c Foreign). Mailed 
postpaid Satisfaction guaranteed or money ' 
refunded, (See Special Combination Offer.) Order NOW! 
WIGCO CO., Box 143-M, Grand Central Annex, New York City 
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ized adobe can be molded into stepping stones for 
use outdoors. A tennis or badminton court paved 
with stabilized adobe is very satisfactory. The 
floor of the garage can consist of stabilized adobe 
laid in the same way as for subfloors. When painted 
it is very attractive and is easily cleaned. 

This concludes the series on Modern Houses of 
Earth. The three previous issues of MEcHANIx 
ItLusTRATED have covered soil preparation and 
rammed earth construction. Either house, the 
rammed earth or adobe brick, will provide you 
with an attractive, durable dwelling, and even 
your great-grandchildren will be proud of their 
home you made of the good earth. 








must insert the top of the tube into the express- 
ing mechanism. As the contents of the tube are 
expressed some of the paste will remain dangling 
from the open mouth of the tube. This toothpaste 
hardens where it is exposed to the air, or becomes 
dusty and insanitary- 
looking. 

Assuming that the 
expressing mechanism 
could squeeze out the 
entire contents of the 
tube (which is doubtful 
in this design) it then 
becomes necessary to 
remove the old tube. 
This can be done only 
with difficulty, no pro- 


visions having been 
made for a_ speedy 
release. 


Though we admit 
that your design is 
simple we do not think 
that it will do the work. 
If you and other in- 
ventors who are work- \e 


ing upon such a CC 
toothpaste dispensing 
device will bear in 


mind the objections to 
this design and produce 
a unit which can over- 
come all of the enumerated drawbacks then, and 
then only, will you have what we consider to be a 
marketable invention for your purpose. 


Pea Shelier 


Hale E. Johnson. Itlemeth Falls, Ore., has sub- 
mitted a design for an automatic huller for peas 
an i beans and he asks for our advice. 


e52Z 





QUESTION BOX 


Here are the questions on Aviation Lesson 5. They 
are the same type as those included in certain C.A.A. 
examinations. Don't be satisfied with getting a few 
of them correct. Study the text until you can answer 
all of them. They're very important to everyone who 
flies. 

i—What are Airspace Reservations and by whom 
are they designated? 

2—What are Civil Airways and by whom are they 
designated? 

3—How wide is a Civil Airway? 

4—How are Civil Airways named? 

5—What is a control zone? What is its area? 

6—What is a control zone of intersection? What is 
its area? 

7—What is a control airport? 

8—What is a radio range station? 

9—How do control tower operators direct air 
traffic? 

10—What is a control area? 
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"When I said to carry your radio with you, | was refer- 
ring to the walkie-talkie!” 








ANswER: This design appears to be only a minor 
modification of mechanisms which are already on 
the market and available for the same purpose. 
Only by building a working model and making 
comparisons with existing devices would you be 

in a position to deter- 
mine whether your pea 
and bean sheller is 
superior to other 
manufactured items. 
It may be that you 
) will get greater speed 
of operation. If so, the 
extra cost of construc- 
tion might be justifi- 
able. Unless these tests 
are made, however, we 
would advise against 
further action. 


Truss 


H. Kenneth Whitney, 
Niagara Falls, N. Y., has 
designed a plastic rup- 
ture truss and although 
he “has contacted 50 
manufacturers” he has 
so far been unable to 
market the item. He 
would like our advice. 

Answer: In our opinion there are several things 
wrong with this truss from the standpoint of its 
commercial production. We do not question that 
the truss has proved beneficial but it will not be 
serviceable in every type of hernia. It cannot be 
marketed successfully unless it could be made 
from a plastic material which can be molded easily 
by the wearer and which will harden to the desired 
shape. 
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Your Invention Clinic 





Our recommendation would be that you try to 
develop some suitable substitute material which 
could be handled easily by the purchaser. Then 
you might be in a better position to establish a 
market for the item. 


Musical Toy—Pipe Filler—Combination 
Mouth Sprayer 


Lemuel Gilmore, St. Louis, Mo., sends a drawing 
of a musical toy for infants, a plastic pipe filler 
and a combination mouth sprayer. 

Answer: Of the three ideas submitted, only 
one impresses us favorably; namely, the musical 
rattle. Even here there is a mechanical objection 
in that the rattle functions only when the move- 
ment is in one direction and a movement at right 
angles is likely to damage the tone-producing de- 
vices. 

By the use of a guide it would be possible to 
translate most movements of the rattle to a sound 
producing operation. Also, by modifying the posi- 
tions of the tone-producing units the musical 
sounds could be produced regardless of the man- 
ner in which the rattle is handled. This may entail 
an increased cost in manufacture and also would 
seem to create another modification which should 
be protected. We would recommend that you have 
a search made on this device and also on its modi- 
fication. Any further action would depend upon 
the outcome of that search. 

We do not think that the funnel for filling a pipe 
s suitable because pipes are available in all sizes; 
} one funnel would not fit every bowl. 
Also, there is not enough room available to furnish 
this funnel with each can of tobacco. The cost of 
too many useless funnels would have to be borne 
by the manufacturer or the purchaser. 

We do not think that the public can be educated 
easily to the use of the combination mouth sprayer. 
Such a unit would necessitate an extensive adver- 
tising campaign and increase the cost of the prod- 
uct far beyond its assumed value. We would 
advise against any action on this unit. 


L€ refore, 


Four Wheel Drive 


Frank Stebbins, Mountain Lake, Minn., states 
that he has been allowed a patent on a four wheel 
drive for autos which eliminates the differential. 

ANSWER: Without an examination of your patent 
drawings we have no way of knowing what sort 
of a mechanism you have developed. All readers 
of these pages should know that an opinion can 
only be expressed upon such details as inventors 
care to submit. If these details are not forthcom- 
ing, generalities only can be given. To wit: 

Many four wheel drives have been designed 
which require no differential. Some of these are 
hydraulic, some are electrical and others are me- 
chanical. Your unit may be better than most. On 
the other hand, it may be too complicated. 





How to operate 
WER TOOLS 


A Complete Home Workshop 
Library—1400 Photographs 
and Drawings 


Covering every phase of opera- 
tion and maintenance of all 
major work-shop motor-driven 
tools—with hundreds of special 
operations explained.— valu- 
able shop hints, short-cuts and 
scores of time-saving tables. 
Tells how to obtain unusual re- 
sults, how to keep tools, acces- 
sories at top efficiency. Every 
operation is “shop-tested.” 


Here’s What You Get: 
Vol. I—How To Get the Most Out of Your Cir- 
cular Sawand Jointer. Vol. II—How To Operate 
Lathe, including metal spinning and metal turn- 
ing. Vol. III—How To Operate Band Saw and 
Scroll Saw. Vol. IV— How To Get Most Out of 
Your Drill Press including numerous auxiliary operations. 
Vol. V—How To Get Most Out of Your Abrasive Tools. Vol. 
VI—How To Operate a Shaper. Each volume includes a Special 

Appendix with valuable tables and special information. 

PLUS—“‘Practical Finishing Methods”’ 

How to do every possible finishing operation—how to pre- 
pare the work—how {fo stain—fill—varnish—lacquer, etc. 
Proper use of spray gun and brush. How to mix your own 
low-cost materials. Silk screen process—how to finish 
metal—make decorations. Includes old secret methods. 


FREEWnin Gin | EXAMINE AT OUR RISK 
With each order a Send only $2 for complete library and 
FREE Gift Book, On arrival, postpaid, 
examine thor- 
oughly. If not 
satisfied, your 
$2 plus return 
postage will be promptly refunded. 











gold mine of infor- 
mation for the 
craftsmen. 











DELTA 


‘ 4 
The Delta Manufacturing Company MI LW Au KEE 


694-F E. Vienna Ave., Milwaukee, Wis. 











THOMPSON 
BOATS with 
Full Length Spray Rails 


Keep passengers perfectly 
dry —even at high speeds. 
Catalog also shows today’s 
seven most popular models of 
sailboats. Two big factories. 
Prompt shipment. 
CATALOG FREE 

Write for your copy. State kind of 
boat in which you are interested. Light **Car-Top"’ Boat 

THOMPSON BROS. BOAT MFG. co, (118) 

230 Ann St., (ak ) 130 Eim St., 

PESHTIGO, wis. either 7 CORTLAND, N.Y. 


Wood 


workers: Here it is! Harold 

nt's big REVISED 
No. 14 wood catalog! Hacest, UP-TO-DATE 
toEAS foe experts and amateurs: SPECIAL 
nm rare woods, veneers, and 


Canoes $75 and up 





Rowboats $48 and up 





Outboards $48 and up 













to Craftsman Wood ce C 
2729 S. Mary St., Dept. G-34, Chicago, Me 
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‘ocket Size) 
HeATAS STOVE 


“COOK-STOVE” in 
a VEST POCKET? 


Yes, Sir!.. and FUEL TOO! 


Want a cheery fire, fast? Light a HEATAB! Wet or dry 
it gives instant flame, long-burning, intense heat .. . 
outdoors, indoors . . . for cooking, camping, picnics, 
hunting, fishing, starting furnace, stove or grate fires. 
Countless other uses by housewives, doctors, nurses, den- 
tists, chemists, industrial workers, Boy Scouts, Girl Scouts, 
Red Cross and Civilian Defense workers. Needed in First 
Aid and Emergency Kits. Carried by armed forces to heat 
combat _ rations. Solid, compact, non-poisonous. NO 
SMOKE, SOOT, FUMES or ASH! 
SPECIAL OFFER:COLLAPSIBLE STOVE (overt peste) 
included with TWO LARGE BOX HEATABS. 
only $1.00 postpaid... 0 ER By" MAIL, TODAY! 
J. W. SPEAKER CORPORATION 
1677 WN. Water Street Mitwaukee. Wis. 






























END DAMP Al, AIR 
WITH “DRI-AIR” 


New DRI ATR Chemical draws 





excess mois- 







tur m tr in damp basement rRo- 
TECTS TOOLS and = machine against 
RUST, mold, milde w Con » outfit 
DRI-AIR c t 1 19° Ibs ‘DRI are 
Chemical. 5.50 f os c co. © 


DEALERS WRITE TODAY! TAMMS SILICA 
COMPANY. 228-M N. LaSalle St., Chicago, I. 

















Will you permit us to send you at our risk 
the Vacu-matic, adevice which autoowners 
everywhere are praising? Install it on your 
ear. Test it at our risk. Unless it trims dollars off 
your gas bills by saving up to 30% on gasoline con- 
sumption, gives more power, quicker pickup and 
faster acceleration, the test will cost you nothing 
_ Automatic Supercharge Principle 
Vacu-matic is entirely different! It operates on 
the supercharge principle by automatically add- 
inga charge of extraoxygen,drawn free fromthe 
outer air into the heart of the gas mixture. It is 
stractedof six parta entirely actomatic and allows the motor to‘ 
‘used infossingieunit the correct time, opening and ae as requ 





up to 80% on KAS costs, with better motor performanc: en 


by am Oy il od 
tha factory. Eacily and Get 
ne in « few minutes, Cours 


FOR INTRODUCING. Here's a splendid opportunity for unusual sales 
and profits. Every car, truck, Spactes owner a t. Send name and 
address now for big money making offer and bow you can get yours Free. 


The Vacu-maticGe,, 7617-803 W, State Street, Wauwatesa,Wis. 





Death On Subs 


[Continued from page 38] 
strangulation, and breaking all the compressed 
air connections. The elbows of air and water lines 
are especially vulnerable and fragile. The stern 
glands of the propeller shafts may be fractured, 
causing leaks which cannot be stopped. And per- 
haps most serious of all, the batteries without 
which the submarine cannot move under sea can 
be torn loose from their foundations, releasing 
sulphurie acid which, when coming in contact 
with sea water, forms poisonous chlorine gas 

We guess at these things, though we cannot be 
sure of them. Only when the bodies of a stricken 
sub’s crew float to the surface are we positive 
that the sub has been done in. But we throw over 
a buoy to mark the spot. It is a probable. 

On through the night PC— dashes hither and 
yon on her mission of protecting the convoy of 
huge ships by whose sides she looks like a sea- 
going terrier In the morning at chow we dis- 
cuss the events of the night before, speculating 
on the probability of our success. 

Another day and the same routine. It’s always 
the same routine. To vary it and to keep in 
constant practice we have drills during the day. 
We put over a large target and practice marks- 
manship with the three-inch guns. Or we throw 
out the small arms target and pepper it with shot 
from the tommy guns and the .45s. 

To be ready for every emergency we have man 
overboard and collision drills. We practice aband- 
oning ship and brush up on our signaling. And 
then we have more gunnery practice and loading 
drills. 

When off duty we study navigation problems 
or play games like cribbage and the old navy 
standby, acey-deucey. Sometimes on a quiet 
evening the crew will gather below decks and have 
a bull session. Some of the boys have musical 
instruments aboard and they drag them out for 
these happy occasions, 

All through the day and night the officers and 
men of the watch are at their posts, always alert, 
always ready. Always PC— is speeding in and 
around through the convoy, dashing this way and 
that, around the flanks, ahead and behind, search- 
ing, searching, searching for the lurking, hidden 
enemy. 

Perhaps it gets a little dull at times—till 
suddenly the sub detector in the pilot house be- 
gins to squeak, Ears prick up, nerves tense. Those 
in the pilot house crowd around the machine, 
studying it closely. Contact? 

“All engines ahead standard.” 

PC— picks up her nose like a startled terrier. 
She springs to the chase, shaking with excited 
tremor as she gathers speed. She darts through 
the spray, twisting and turning as she makes for 
her target. The sub detector is still whining its 
fevered alarm, but as PC— comes closer to the 
area indicated the machine returns to its normal 
subdued squeak. 

False alarm, It’s routine, but a vitally necessary 
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Death On Subs 
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ed turn to their regular duties or go below to rest— ‘ \ 
oe Sie till another alarm sounds. 
set It may be a speeding torpedo or a periscope 
a peeping out from the surface of the sea. A peri- | 
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=. of rushing whitecaps. It takes sharp eyes and 
quick thinking, but our men have been trained 
: he toa sharp e -dge. They are always alert, never re- 
‘™ lexing their vigilance. One slight deviation from | 
oe starp attention to duty may mean great damage | 
ver tov our convoy—and perhaps death to ourselves. 


So we sail the sea attending to our business. 
After several days we near the end of our patrol, 

and 1 ° .- P . 

where ships of another sea frontier will take 





y of ea 

sea- over. We signal good-by and good luck to the | From start to finish—from toolroom 

ra merchant vessels and enter the base at the end of through manufacturing—War Produc- 

tin our run. We secure the ship and tie up at the pier. tion demands precision. Because of 

tir . 

8 We go ashore to stretch our sea legs and get the their dependable precision, speed and a 

feel of land again. We get a little rest and recre- versatility, South Bend Lathes have _,, 

vays : er long been recognized for efficiency in ““OW TO RU" 

m; ation and then, after a few days, the Captain is soak ls eben toe A LATHE” 

oolroom WOrkK,. e ecuracy ant ‘ 
summoned to a Convoy Conference. It means we i ke th i] y toe © 1B eae bosk 

day. : 7 a speed make them equally popular on lathe operation 

nl are going out to sea again. Back to the old familiar | 5, today’s high speed production de- and care. Size64%" 


x 8”. Price 25c. 


weer routine. mands. Write for catalog. : 
sl Epes = 
” Nazi-Holland announces a new ersatz shoe, of SOUTH BEND LATHE WORKS 





















































man reed, wicker or rush, in “several elegant models.” S} South Bend, Ind _ Lathe Builders For 36 Years 
and- ————— - - orm 
And All the bombs dropped on London in the last 
ding war could be carried in one flight by seven of ee LEAR | RADIO 
today’s heavy bombers. t 
lems — ° 
navy Slow-moving “pedestrians” of the sea, certain NEW BOOKS for WAR TRAINING : 
ie VY x re , ~ § ala Specially prepared to aid radio training in schools an : 
quiet types of sharks have been known to be impaled + Ady “We ar ee eee Priced simply tocover 
have on the prows of ocean vessels. cost of handling and mailing. Send for them now! ' 
isical Rodio Formulas end Rodio Circuit Handbook 
f —_—_— ; Rete end No. 37-753—10¢ ' 
or re trapping of a is urged = the os seessecah oe : 
ment not only to protect farm crops but to su y ictionary of Radio =— Simplified Radio Servicing | 
; and felt for hat manufacturers. ‘ _ No nena pape ans ig cape : 
alert, ALLIED RADIO : 
and aves 833 W. Jackson, Dept. 6-F-3, Chicago 
; Tires on civilian cars are wearing out eight times 
y and ee ae : ; : 
‘ch faster than they are being replaced, meaning that Pty 
—— practically all cars will be off the road by 1944. ee 2 Everything in Radio end Elocirenice— Wer Treining 
idden Equipment—Replacement Parts 
, ” 
co $ thio | 
e be- | —— | 
Those | iN ING 
thine, | | CWE 
} you hundreds. 
that will pay Oe 
rrier. 516 PAGES, 512 | TRATION 
a NEW EDITION, A oe 5. Sle WL ons ‘ ee 
<cited ritten in a non-technical lan RO WELDIN 
2 h VERITABLE STORE-| guage with seli-explanator ARC WELOING 
me “== WOUSE OF INFOR- Gageee. io and tables. k LESSONS BOOK 
as for great aid to beginner and expert. 192 PAGES OF STEP. 
mas a | MATION ON NEWEST All applications explained. $900 OY- STEP LESSONS THAT 
ng its ; L TECHNIQUES, METH- | Cross-reference index. wh LET YOU TEACH YOURSELE 
o the ODS, MATERIALS AND oestons USED AS THE TEXT 
poh q+ SS PROCEDURES Sent on § days Approval IN HOBART SCHOOL 15 
: tf ‘“ HOBART : 
\ ' BROS. Box SM 631, Troy, Ohio Dader Yours Now! 
= - - ee cee 
assary \_QROER YOUR BOOK TOOAY- "One of the Worlds Largest 2 are Wa 


Wien Answeriig Advertisements, Please Mention MECHANIX ILLUSTRATED 155 








What Is An Officer? 





[Continued from page 57] 


between the uncomplaining sick man and the 
querulous shirker in order to get proper medical 
care for the former and to confound the latter. 
Above all, he must know food and its proper 
preparation and know what his men are eating 
at every meal every day. In addition he must be 
a physical culture expert, keeping himself and his 
men hard and fit by proper exercise and sports. 
If he has been a high school athlete the experience 
will stand him in good stead. 

He must also be a good administrator, knowing 
the reports and returns, the preparation of pay 
and muster rolls and the paperwork involving the 
proper accounting, pay, clothing provisioning and 
munitioning of his men. He will be called upon to 
be somewhat of a lawyer, knowing military law, 
the Articles of War, and the procedure of 
summary, special and general courts-martial. He 
may be called upon at any time to act as judge, 
ju’y and prosecutor in the first named or to be 
a member or counsel for the defense in the last 
two. But these are only a small part of his duties, 

He will be wiser if he avoids the necessity of 
having his men appear before courts-martial. This 
requires a high standard of discipline and esprit 
de corps, which he must seek to inculcate in his 
men. If he is a natural leader, if he was captain 
of his football or baseball team in high school or 
college, or an organizer of school activities, he will 
have little difficulty in instilling the right spirit in 
his unit. 

One of the many means of accomplishing this 
is to secure a high degree of. technical proficiency 
in the men in the handling of their weapons. In 
order to achieve this, our lieutenant should be 
able to handle effectively every weapon that his 
men employ, the ideal being to be a better shot 
with rifle, automatic rifle, machine gun, trench 
mortar or other weapon than any man in the out- 
fit. In addition he should be an ordnance and 
ballistics expert, knowing every part of every 
weapon and being quickly able to take down and 
assemble it, and knowing the factors of range, 
humidity, heat and windage in the actual firing. 

To combine the differing capabilities of the 
different men into compact combat weapon teams, 
he will have to be something of an organizer and 
personnel manager, encouraging the backward 
to come up to average, maintaining the fine edge 
of the average and promoting and using the 
services of the above average men as non com- 
missioned officers. Upon the skill with which he 
does this will depend the combat efficiency of his 
unit as a whole. In addition he must also be a 
good transport expert, able to diagnose and pre- 
vent breakdowns in motorcycles, jeeps, trucks, 
half-tracks, scout cars or whatever transport his 
unit uses. 

The foregoing is an incomplete summary of 
the duties of a combat officer while in the troop 
training period. It can be seen that any one of 
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these subjects could absorb immense amounts of 
time in study and practice. But this is only the 
beginning. 

The young officer has also to be proficient in 
getting his men to the fighting zone. He must 
guard their health and well-being on the trans- 
port going over seas. Upon arrival he must pro~ 
tect them against the strange foods, drinks and 
diseases of foreign ports, see that they understand 
the customs and habits of native populations, and 
endeavor to keep them on friendly and har- 
monious terms with allied troops, in which role 
the officer will have to be something of a diplomat. 
If he speaks a foreign language, French, German 
or Japanese, so much the better as his knowledge 
can be of invaluable service to his unit. 

Once on the march toward the fighting front, 
the officer, of whatever combat branch, must be 
somewhat of an engineer. Castramentation, the 
laying out and maintenance of camps and bivouacs 
we have already touched upon. In addition, the 
officer should be a good topographical engineer, 
understanding not only the reading of maps but 
the making of topographical sketches if need be. 
In this he will find that his studies of geometry 
will be of practical aid. If he has ever done any 
surveying it will be of enormous benefit. Another 
important part of his engineer’s duties will be 
camouflage, the protection of his men and vehicles 
from observation and aerial or artillery attack 
from enemy forces. The elements of bridge con- 
struction should be part of his knowledge, 
especially the ability to throw up single or double 
lock emergency spar bridges, for crossing deep 
gullies or narrow streams that impede his march, 

Our Lieutenant Jones should also understand 
the elements of hasty field fortification, the proper 
construction of foxholes, trenches, the use of 
revetting materials, barbwire, tank obstacles and 
the removal of enemy land mines and laying of 
land mines for the protection of his own unit. He 
must have a military engineer’s eye for terrain, 
knowing the difference between the real crest and 
the military crest of hills, the most effective slope 
gradients and the most effective positions to take 
in the event of sudden enemy attacks on the 
march. 

In addition to engineer knowledge, his tech- 
nique should include signals, the establishment, 
maintenance, repair and use of radio, field tele- 
phones and the use of visual signaling aids. 

It is in the oftimes grueling conditions of the 
march that an officer’s abilities as a leader are 
most rigorously tested. If he can be cheerful under 
conditions of rain, snow, dust or heat, if he can 
maintain his serenity under conditions of fatigue, 
hunger and discouragement, his men will quickly 
reflect his spirit and be 100 per cent more 
effective than an outfit whose moroseness is deep- 
ened rather than relieved by their officers. The 
officer who will refuse warmer or more comfort- 
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What Is An Officer? 








able billets than his men have, who will eat the 
same food and stand the same hardships that the 
soldiers undergo, will find that it will repay him 
in the crucial test of battle. 

For now we come to the culmination of all these 
labors and studies, the actual fighting ability of 
our Lieutenant Jones and his combat team. 
Vhether his group of men will be wiped out in 
the first blast of withering enemy fire or the first 
smashing aerial or tank attack is almost entirely 
dependent upon the manner in which our Johnny 
Jones has learned his job as a combat officer. He 
is now the man to whom all of his soldiers look 
trustfully and hopefully, as the guy who knows the 
answers. Upon his quick grasp of terrain and of 
weapon disposition and use of cover, depends the 
difference between life and death, defeat or 
victory. As part of a larger unit the officer must 
maintain communications, not only to the rear 
but to the units on his right and left. He must 
ransmit knowledge of the enemy movements on 
his front or flanks. He must look after the security 
of his own position and know the obstacles be- 
tween that position and the enemy position he is 

lled upon to seize. He must forget all considera- 
tions of his own danger in maintaining a serene 
and confident bearing before his men, even when 
things look their blackest. In fixed positions he 
must be alert day and night to prevent surprise 
attack. In detached operations, operating on his 
own, he must intensify security for his front, rear 
and flanks. He must keep constantly in mind the 
character of the terrain in his front and rear, the 
latter in case he should be forced to fall back. 
Above all he must know the capabilities and 
limitations of other branches and be able to co- 
operate most effectively with neighboring ar- 
tillery, infantry, tanks or tank destroyer units as 
well as aviation. 

In addition to knowing every detail of his own 
unit’s handling, he must acquaint himself with 
the duties of the commander of the next higher 
unit, so that if called upon in the heat of battle to 
tale over a company or battalion group rendered 
leaderless, he shall not be found wanting. 

Lest the young officer be worried by the seem- 
ingly complicated cequirements of battle tactics, 
let him remember what our own Nathaniel Bed- 
ford Forrest, that skilled cavalry commander in 
the Civil War has to say about tactics. Said Gen- 

| Forrest, “The essence of tactics is to get there 
first with the most men,” and, “I’d give more for 
five minutes of bulge [jump] on the enemy, than 
for all the books on tactics in the world.” Let the 
young officer or the young man aspiring to be an 
officer, remember that 95 per cent of war is in the 
training and preparation and only some 5 per cent 
in actual battle. If the training and preparation 
are thorough enough, the battle will take care of 
itself. 


Brazil has more than three billion coffee trees. 








Pom FINISH THE | 
JOB RIGHT © 


Like setting the last 
rivet as the plane 
comes off the produc- 
tion line—burring, 
finishing and polish- 
ing to minute specifi- 
cations mean the job 
is right. 





Famous since their introduction 45 years ago for 
quality and long life. There is a “just right” Chicago 
Mounted Wheel for every operation. 

PROMPT DELIVERIES—We are working 24 hours a day 
and due to our central location, can make prompt ship- 
ment on all Mounted Points and Grinding Wheels 3” in 
diam. and under. With the approval and endorsement of 
W P B, all our facilities are concentrated on these smaller 
sizes, enabling us to give the most potent service to the 

war program. 


FREE Catalog, shows actual sizes and col- 
ors of largest line of Mounted Wheels made. 


CHICAGO WHEEL &MFG.CO. 
America’s H ters for M i Wheels 


1101 W. Monroe St, Dept. Mi, Chicage, Il. 
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There’s still time to enter the big Marlin 
Gun Contest! Seventeen prizes, totalling 
$1000.00 to shoot at. First Prize $500.00! 
All you have to do is to jot down your 
ideas for improving any current model 
Marlin Gun or give your suggestions for 
new models. Free catalog and contest rules 
are yours for the asking. Contest closes 
July 1, 1943. Write Dept. B., The Marlin 
Firearms Co., 17 E. 42nd St., New York. 


‘SEE MILES AWAY! — 
5-POWER TELESCOPE 





HANDEE TOOL OF 
1001 USES and HI- 
POWER GRINDERS 
have gone to war— 
available to all who 
have priorities 



























Perfect for spotting planes, ships; watching sporting events, people, 
bird ‘te. Genuine blac lifetime ,Plastic tubes with sctentific ground 
as +h 





: Enlarges everything 5 times size! 
bjects 5 times closer; ‘simp le, easy to use 

20 DAY FREE TRIAL OFFER 

y for 20 days at our risk! Return for refund if not completely satis- 

i€ <4 SEND NO. MONEY. Just pay po — $2.19 plus few cents post- 
a re. De n't wait ereteescen of ay be curtailed as it_ha 
been on_ binocular Vogu 
R-322, Chicago. 


my ARC- WELDE! 


For Light 
own or Heavy Work 


ou how to build this 
NEW Powert 31 welder without re- 


ele m. as 
ue Telescope ‘Co., 7759 S. Halsted, Dept. 


NO REWINDING 
NECESSARY 


winding Uses coils taken from old 
auto generator. Has 20 heats. Op- 
erates on either 110 or 220 volts 
A. C. Learn to weld “— © defense—de- 





fense needs trained en. seer 
plan and valuable catalog 3 Se. 


LEJAY MFG. CO. 3314 LeJay Bidg. 


~ 
Minneapolis, Minnesota 
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Your Post-War Boat 





[Continued from page 132] 


having few railroads, hard surfaced roads, dock- 
ing or other port facilities. The system will employ 
truck- and trailer-carrying landing boats, similar 
to the tank barges used by the Army in the occu- 
pation of North Africa. This idea will open huge 
new areas, hitherto difficult of access, to world 
trade, and help bring isolated portions of the post- 
war family of nations closer together. 


No doubt there will be vast fleets of cargo 
planes, but so many millions of tons of goods are 
exchanged in international commerce that all the 
planes that can find landing space around our 
great cities will make no appreciable difference in 
water tonnage 

“In the yachting field the day of the baby liners 
our millionaires once played with are ended, at 


Another step in this 
general direction will 
be Higgins’ high speed, 
double-hulled passen- 
ger boats. These boats, 
built like huge catama- 
rans, will carry 125 
passengers at 40 m.p.h. 
and operate at a lower 
cost per passenger than 
motor buses or diesel 
passenger boats. Like 
the amphibian freight, 
the catamarans will 
operate in countries 
where good transporta- 
tion is lacking. 

Two famous Ameri- 
can yacht designers and 
naval architects who 
favored us with their 
post-war views at some 
length are John G 
Hanna and Howard I. 
Chapelle. These two 
men have contributed a 
great deal to the ad- 
vance of modern small 
boat design (many of 
you will recall Mr 
Hanna’s trans-ocean 
ketch Tahiti, whose 
plans appeared in How 
To Build 20 Boats) and 
are as qualified to pre- 
dict the future of the 





BUILD FROM BLUEPRINTS! 


If you're planning to build a model, boat or other 
project you'll find the work greatly facilitated by the 
use of large scale biueprints. Plans listed below are 
genuine, professional-type blueprints on heavy paper 
Order by number, enclosing check or money order 
Address FAWCETT PUBLICATIONS, INC., GREEN- 
WICH, CONN., or use coupon. No Canadian orders 


MODELS 

Marta Fighter—Desiqned after the famous warplane 

of the same name. U-control, gas job. No. 344, $2.00. 

PT Boaot—Action model of one of the PT motor torpedo 

boats that have been smashing the Japs in the Scio 

mons. Completely detailed. Blueprint No. 330, $2.50. 

General Grant Tank—Electrically driven (remote con 

trol) model of Army M-3 tank. Maneuvers like the rea 

thing and has rapid fire gun. No. 337, $2.00 

Republic Thunderbolt—Flying model of the famous 

P-47, pursuit ship. Blueprint No. 339, $3.00 

BOATS 

Miss Priority—Crosby designed “‘scrapcat’ for war- 

time building and sailing. No. 998, $2.00. 

Confucius—1!7-foot auxiliary sloop that traveled more 

than 8,000 miles across the Pacific. No. 988, $3.50. 

Torpedo—Outboard super-runabout. Thirteen feet of 

streamlined dynamite. No. 991, Price $2.00. 

BIKES & CARS 

Moforbike—The answer to rubber and gas rationing. 

Plans for installing a motor in your bike. Sidecar 

plans included free. Blueprint No. H-82, $1.00. 

Baby Jeep—Two seater “duration’’ automobile, built 

of scrap materials with bike wheels. Uses washing ma- 

chine motor. Blueprint No. H-83, $2.00. 

Looe 8 8 8 8 eR ee Oe GG GG GT 
SEND YOUR ORDER TODAY 

FAWCETT PUBLICATIONS, INC. 

DEPT. BB, GREENWICH, CONN. 

Enclosed is $ 


which send me the following blueprints, postpaid 


least for a generation 
to come, for the reason 
that war taxation will 
leave no incomes big 
enough to support 
them. But I expect a 
large increase in yachts 
of a size that can be 
handled by the owner 
and his family or 
friends. 

“In materials, of 
course, we shall see 
more use of plywood. 
But buyers may well 
exercise a little caution 
here. We have _ had 
ample pre-war experi- 
prove that, 
while it is the finest 
material imaginable for 
certain boat uses, it is 
by no means the cure- 
all for every boating ill. 

“Plastics will make 
their appearance in 
many places on boats— 
and presently their dis- 
appearance from not a 
few. For this material 
also, marvelous as it is, 
is distinctly not the 
perfect substitute for 
everything.” 

“Chap” has this to 
say: “I have no pati- 


ence to 


maritime world as any {order by number) 


men alive. Name 
First let’s hear from Street & No. 
Jack Hanna: “The day City & State 





of the super-colossal 


ence whatever with de- 
signers who are so 
impressed with the fad 
for ‘streamlining’ that 
they visualize fully 








passenger liner is gone. 

Such monsters as the Normandie were always un- 
profitable to operate, and from now on the cream 
of the passenger trade will go by air. However, 
there will always be plenty of passenger liners 
of good size and luxurious appointments, because 
many people go to sea not to get across ina hurry, 
but to enjoy the rest of a long voyage. And there 
will always be vast fleets of cargo ships, because 
water transport is and always will be by far the 
cheapest form of transport per ton-mile attain- 
able, 
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streamlined ships 
traveling at terrifle speed. Such ships are un- 
economic and impractical. The first because high 
speed is uneconomic, the second because all of the 
streamlined ships I have seen planned sacrifice 
deck space, which is actually of far greater im- 
portance than these designers think. Deck space 
is used for passengers, freight and for the crew 
to handle the ship at sea and in docking. It can- 
not be sacrificed for ‘streamlining.’ 
“In freighting ships I see no immediate likeli- 
hood of important changes. High speed freighters 
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Your Post-War Boat ; 





i are neither practical nor desirable except in very 
limited trades, such as the fruit trade, for ex- 
rgo ample. There is no known way of making a really 
wre fast ship cheap to run and if taxes are as high 1 
the iter the war as we think they will be it is plain Valuable 
our that cost of operation will be a very important 
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waterway freighter with a very small crew, laws 
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methods of design, construction and operation 
of 
that we already know. | DIC-A-DOO 
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In pleasure boating I would expect the great- 
~~ est use of modern materials and techniques. If | so a 
ion such craft are in demand it is obvious that there | 
tad will be an increased use in plastics and light 
ri- weight construction as well as the employment | 
iat, of lightweight motors. I think we will see an | 730 SHAVES FROMIBLADE 
est increased use of outboard motors, in any case, as AMAZING NEW 
for the war has greatly improved this class of popular | BLADE SHARPENER 
is pro} ulsion. New sharpener for all makes of 


double-edge razor bli ades 
peric xms miracles! ‘Not 


look forward to seeing a lot greater amateur 
ary to change blades 











ill. ‘rest in the construction and design of pleasure | Another says, 
s ; , Have u over 730 times." RAZOROLL 
ike mall commercial boats. It is likely that the | ly sharpen s because it strops on leath- 
> - | \ sr oth shaving edges Oo CUeKe- 
in public for boating will be far greater than before | wits y “Just turnerank to sharpom 
4] ». Handsome, compact, sturdy. 
_— 1e Wal | eis yunces. Will last years. Makes ideal gift. 
. . ’ ° . ° = pe toda: P st i 
is Mr. Chapelle’s reference to an increase in ama- | e SEND NO MONEY! ; lus few cents postage. Use 
~ build , : -d = RAZOROLL for 5 da ani Trou re pot delighted with 
c tory } + hy no tar 1a , . S > a. smoo velvet shave pen wet. FatueD LAZORC and w | return 
, — oe ae al r me war is no & le re- | your dollar. Hurryorder today. RAZOROLL “COMPANY 
ia mark. There'll be a lot of us who, for one reason 620 North Michigan Avenue, Dept. 606 Chicago, tilinols 
= or another are going to build our post-war boat ‘ 
, 
e . 9 ’ 
| instead of buying it. We've got our backyards TRAILER E BUILDERS PAR CATALOG 
for 1] ’ 4s 
all ready and we're just waiting for the last gun 
to fire and the new materials to come rolling out s save you money on everything. Largest 
to ' ’ ‘ and most complete trailer builders’ supply 
tie of the factories. But whether our boat is home house in the United States. Member TRATLER 








built or factory built is immaterial. The important 
thing is that it’s 
i beatine thet 
fad In iting tnat 


COACH MFRS.’ ASSOC Send 10c for parts 


to symbolize the new era | 4 ulding.t nat pun 250 sti 
NATIONAL TRAILER EQUIPMENT CO. 
719 N. Seventh St Milwaukee, Wis. 





ome when peace comes. 


nat — 














gh New, Redesigned 1-Foot npg Condor Soaring Glider 
he pager; tons " cetul tines. construction, simpli. $4 00 a 


hk t ’ 











ice 
n- Send Se for New No. 40 Catalog 
A (none free) 
ic 
ew 
n= - sually good mode l of a a i" our le s upply you, order direct. Enclose 15c extra on 
big 4- Foot Cleveland Eaglet tre, slider. Patterned af ers for less than $1.0 
“Baby Bowlus’ y Ave, 
lie cumntie. "Or taken tiehe oe 50c Cleveland Model & nets Co., Inc. “84553 Sese's As” 
ors 


Wi Answering Advertisements, Please Mention MECHANIX ILLUSTRATED 159 








Hell ‘Round The Clock 





[Continued from page 69] 


As opposed to the British theory of “saturation” 
bombing, Americans have developed their theory 
of “precision” bombing. American bombardiers 
claim to be able to “drop a bomb in a barrel from 
25,000 feet’—and there seems to be little doubt 
about their ability to carry out this boast. Secret 
of precision bombing is the highly “hush-hush” 
American bombsight, which the U.S.A.A.F. has 
not released even to the British (although the 
British have been given an earlier and less ac- 
curate type of sight). Second secret of American 
success at daylight precision bombing is the heavy 
armament carried by Fortresses and Liberators. 


if the enemy got wind of the arrival of such a 
large bomber force, he could knock it to pieces 
with clouds of fighters. They argued that the traf. 
fic problem—the co-ordination of such an attack— 
was insoluble. 

Air Marshal Harris overcame both these very 
real difficulties. The bomber armadas are accom- 
panied by a strong fighter escort—200 to 300 night 
fighters. These carry out “intrusion” attacks on 
the German interceptor and fighter airports along 
the route taken by the bombers. The traffic prob- 
lem has been solved by minute planning—a mir- 
acle of split second timing. The bombers take 


Heavy .50 caliber ma- 
chine guns and cannon 
enable the U.S. bombers 
to slug it out with day- 
time fighter planes. In 
order to carry such a 
weight of armament, 
the U.S. bombers must 
sacrifice a portion of 
their bomb load. 
Since precision 
bombing depends upon 
good weather for its 
success, it has been 
claimed that American 
bombers could never 
operate successfully 
over Northern Europe 
in the frequent heavy 
ground fogs and rains 
of that part of the 
world. A bombsight, no 
matter how excellent it 
is, is worthless unless 
the bombardier can see 
his target. The success 
of American operations 
to date belies this argu- 
ment to some extent. 
However, it is true that 





24 HOURS IN THE LOG BOOK OF THE 
ALLIED AIR OFFENSIVE 


THURSDAY NIGHT: 

Shortly after midnight heavy “saturation” raid on 
Nuremberg by R.A.F. bombers. Targets: war factories, 
manufacturing plant making tanks, armored cars, and 
Diese! engines, Faun Motor Works, Siemens Schubert 
Electrical Works, railway junctions, etc. Object: to de- 
stroy enemy's war potential. Also part of the process 
of “softening up'’ Germany. Losses: ? bombers. 

Targets in Western Germany also attacked by R.A.F. 
bombers. 


FRIDAY NIGHT: 

U. S. Four-engined bombers in daylight raid on Wil- 
helmshaven. Targets: dock and submarine building 
yards. Object: to hamper U-boat warfare. Losses: 
7 bombers. 

R.A.F. and American Ventura bombers escorted by 
fighters raided Dunkirk. Target: docks. Object: to de- 
story Germany's coastal shipping and thus to disrupt 
communications. 


FRIDAY AFTERNOON: 


Two more raids by American Venturas. Same target 
and object. Loss: 2 bombers and 2 fighters. 


FRIDAY EVENING: 

R.A.F. Whirlwinds escorted by Spitfires bombed an 
enemy airfield in the Cherbourg peninsula. Target: 
dispersal areas. Object: to wear down the Luftwaffe. 
Losses: nil. 

R.A.F. Mosquitos bombed Rennes. Target: German 
naval storage depot. Object: to hamper U-boat war- 
fare. Losses: nil. 


off from a great chain 
of fields stretching al- 
most continuously from 
London to Edinburgh, 
a squadron or two from 
each field. A lane 
through the skies is 
charted for every indi- 
vidual plane, and the 
time at which each 
bomber must reach its 
target is calculated with 
stop-watch precision. 
These great raids are 
mapped out on paper to 
the last detail, far in 
advance. 

The huge personnel 
requirements of “satu- 
ration” raids have also 
been met. Seven thou- 
sand crack pilots and 
crewmen and a highly 
skilled ground staff of 
about 120,000 men are 
needed to put a force 
of 1,000 four-engined 
bombers into the air. 
The R.A.F. now has 


them. 


American bombers 
have been converted 
and altered somewhat 
for operations in 
Northern European 
theater, and Fortresses 


FRIDAY NIGHT: 





Very heavy “saturation” 
the Rhineland and third 


raid on Cologne, capital of 

largest city in Germany. 
the Tarcet: war factories and communications: Object: 
same as Nuremberg raid. Losses: 10 bombers. 


Only one obstacle is 
still preventing the al- 
lies from hurling 1,000 
planes against the Nazis 
every single night: they 
are not yet rolling out 








and Liberators in Eng- 

land now carry a heavier bomb load and go in for 
a combination of “saturation” and “precision” 
bombing in the daytime. 

Actually, there is no argument between Ameri- 
can and English authorities about the relative 
value of “saturation” and “precision” bombing. 
The fact of the matter is that the two types of 
bombing complement each other and are now 
enabling Marshal Harris and General Eaker to 
give the Nazis “hell ’round the clock.” 

Experts had declared that 1,000-plane raids were 
impracticable for two reasons. They feared that 
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enough heavy night 
bombers. Even if combat losses are kept down to 
4 per cent, daily 1,000-plane raids would mean a 
monthly loss of 1,200 bombers. And this is less than 
half of total operational losses, which include 
losses from accidents, damage, and wear-and-tear. 
Altogether about 100 replacements are required 
for every 1.000 bombers sent out—a monthly total 
of 3,000. When allied production matches up to that 
figure—-and Major General Eaker has announced 
that U.S. bomber strength in Britain will soon be 
on a par with the R.A.F.’s—Hitler’s Germany will 
be systematically reduced to ashes, city by city. 
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In the meanwhile, the allied air offensive has 
already achieved impressive results. While “soft- 
ening up” the Reich for the final blow, it has also 
played an important role in the battle of Russia. 
Half of Germany’s fighter strength has been en- 
gaged in the West, and Nazi losses have been very 
high. A shortage of searchlights and anti-aircraft 
batteries was being felt on the Eastern Front as 
early as November, 1941. Moreover, 1,000,000 
artillery men are tied down to manning ground 
defenses, and the Reich’s acute labor shortage 
has been further aggravated by the necessity of 
recruiting a huge army of A.R.P. workers. 

The list of German cities blitzed more heavily 
than London covers virtually every major stra- 
tegic center in the Reich. Cologne—third largest 
city in Germany—is in about the same condition 
as was San Francisco just after the great fire. 
Nearly one-fifth of Bremen has been devastated, 
the freight yards burned out, and part of the 
Focke-Wulf aviation plant demolished. About 60 
per cent of the port of Emden has been wiped out, 
including the important Nordee submarine works. 
Half of Duesseldorf has been gutted by incen- 
diaries. 300 acres of Rostock and 300 acres of Lue- 
beck have been reduced to rubble (as compared 
with 120 acres of London destroyed during the 
Blitz), and both these cities have been evacuated 
on a large scale. Virtually every town in the 450 
square miles of the industrial Ruhr has taken a 
terrific pounding, and orders forbidding workers 
from moving show that morale is beginning to sag. 
Aerial photographs of a score of other key stra- 
tegic centers, including the great ports of Kiel, 
Bremen, and Wilhelmshaven, reveal hundreds of 
acres of total devastation, This is the kind of pun- 
ishment, which, in the words of U.S. Air Force 
chief General Arnold, the Nazis cannot “meet, de- 
feat, or survive.” 





Mirrors Measure Steel Slabs 


Not all mirrors are in beauty parlors. Some are 
in steel — mills. There they do not reflect 
the rosy face of a lady, but the face of a yellow- 
hot slab of steel as it comes from the rollers. 

These slabs must be of uniform width within 
ahalf inch or so. They are not in a position to be 
easily measured with a gauge. Sometimes they 
are as much as 13 feet in width. 

A scale is used mounted in any convenient place, 
with white lines on a black background. One set 
of mirrors is arranged to catch an image of the 
glowing steel and a second set is aimed at the scale. 
A third mirror superimposes one image on the 
other. By watching in it the operator has a con- 
stant check to be sure he is getting a slab of the 
proper width. 


A fish has a two-chambered heart, compared 
with the human heart’s four. 


Analysis of the tastes of audiences in Mexico’s 
80 moving picture houses shows a decided pref- 
erence for swashbuckling adventure stories, West- 
erns, and Tarzan pictures. 


When 
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Victory Model Handiweld 
Are Welder operates from 110 
volts, A.C. or D.C. current same as 
other arc welders higher priced: 
generates tremendous heat to weld 
ail metals. Not a toy welder that 
= carbons but actually uses 
ndard _ coated rods—sizes 1/16” 
rome ° However, due to 
Pri itie es a generous supply of 





supplied 
Guaranteed not 
Repairs fenders, 
auto bodies, radiators, machinery 
arts, etc Take Victory Mc »del 
iandiweld anywhere to job, oper- 
ate right from light socket. You' u 
find a thousand uses for this welder around your home, 
Also in garages, factories, repair shops, 
+ mechanics, inventors, plumbers, farmers, etc. 
ra fictory Model’’ Handiweld now. SE) a N 
f. We: ll rush one to you with r OF 
ating instructions, and all necessary parts with the ex- 
ception of a large jar and a small piece of extension cord; these most 
everyone has. Pay postman only $1.95 plus a few cents postage. If 
not delighted return Victory Model Handiweid in 5 days trom receipt 
and money paid for it will be refunded promptly. Rush your order now, 


KUMFY PRODUCTS INC., Dept. M-209, Cincinnati, Ohio. 
[sas 515-00] sey $15.00] REAL ENGINE VALUE 


The G.H.Q. is a miniature gasoline engine that 
really operates. Over 15.000 sold in the last 
year. 1/5 H.P. Complete with flywheel (or 
propeller), fuel, accessories and full instructions. 
Fully bench tested and ready to run. For boats, 
planes, midget cars, ete. Send only $1.00. 
Shipped Collect C.0.D. same day. Send 25e for 


Catalog of hundreds of hobby items. 
Rough Castings Set including blueprints, 
only $ 


1/16” rods only are 
with the welder 
to burn out. 
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Modernize Your Gun! Improve Your Score! 
Most durable grips made. Positively un- 
breakable! For Colt, Smith & Wesson, Hi-Standard. 
Ortgies, Luger & Mausers in a wide choice of beautiful 
designs in ivory, pearl, we > aa onyx, etc. Low prices. 
CATALOG. Dealers Wanted 
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CARL MILLER, Registered Patent Atto 
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"1,000-Plane-A-Day” Harris 





and elephants, trekked to and fro across the 
veldt in ox-drawn wagons. As a farmer in Rho- 
desia, young Harris cultivated a nice talent for 
bugle playing. 

When the first World War broke out, he joined 
up as bugler of the Ist Rhodesian Regiment after 
foot-slogging it 450 miles across the Kalahari 
desert to the nearest recruiting station. He hobbled 
in foot-sore, sun-baked, and utterly exhausted. 
Being a man of quick and permanent decisions he 
made up his mind then and there that he would 
never walk anywhere again—and he never has. 
In town he drives his own car or takes a taxi to 
ride three blocks. But his favorite means of trans- 
port is the plane. When he was in command of the 
bomber group at Grantham, only a hundred miles 
from London, he always flew up to town. For years 
he has had his own plane, and invariably takes 
the controls himself. “Twenty-five years ago,” he 
explains, “I made up my mind that if anyone is 
going to break my neck, it'll be me.” 

In the last war Harris fought through the whole 
of the successful campaign in German South West 
Africa. In 1915, he went home to England and was 
commissioned in the Royal Flying Corps. It was he 
who formed and commanded the first anti-Zeppe- 
lin night fighter group defending London. He also 
served tours of duty in France, and in 1918, won 
the Air Force Cross. His favorite sport was to 
make solo hedge-hopping flights, 30 feet above 
the ground, machine-gunning Boche troops or 
dropping the diminutive bombs used in those days. 

It was probably the Harris belief in this dare- 
devil type of flying, as well as the knowledge that 
at such low altitudes planes pass below the beam 
of radio locators, that prompted last year’s spec- 
tacular raid on Augsburg, in which the great 
Diesel submarine engine plant was demolished. 
On this occasion, Lancaster heavy bombers 
hedge-hopped their way to their objective— 
wing tip to wing tip—more than 500 miles across 
the continent in broad daylight! 

After the First World War, Harris remained in 
active serive with the R.A.F., commanded squad- 
rons in Iraq, on the mountainous northwest 
Indian frontier, and in remote Kurdistan. All in 
all he has held command of eight different RAF 
squadrons at home and abroad. 

In 1929 he completed a course at Army Staff 
College and for the next three years was Chief 
Air Staff Officer in the Middle Eastern Command, 
with a short interval in the Sudan. On a trip to 
Kenya, Harris adopted a lion cub which he named 
“Jackie,” and brought up in the officer’s mess. 
For some time wherever Harris flew, “Jackie”’— 
a hefty youngster—went with him, to the alarm 
of his crew who felt that an almost fully grown 
lion was somewhat of a menace in the cramped 
space of a service plane. Eventually “Jackie” was 
flown to Cairo and presented to the late King 
Fuad of Egypt. His flying days were over, but k: 


162 


[Continued from page 72] 





lived to a ripe old age in the Cairo zoo—a favorit 
with the public and the keepers. 

In 1933 Harris was recalled to the Air Minis 
in London, where he became deputy director q 
the vital Plans Department and Air Fore 
Member of the Joint Committee of Imperial De 
fense. In this capacity he visited the United 
States in 1938 to order planes for the R.A.F. Im 
pressed with the quality of Lockheed aircraft 
Harris helped that firm go into mass productiogj 
by placing a large order for Lockheed Hudsow 
coastal-reconnaissance aircraft. These, and th 
North American Harvard trainers also picked b 
Harris, have played and are still playing a ke 
role in the training and operational activities 
the R.A.F. 

On the Committee of Imperial Defense the 
was a constant and bitter tug-of-war betwee 
Harris and Admiral Tom Phillips, who represente 
the Navy, over the old controversy of pla 
versus battleship. When Phillips left for sea du 
Harris warned him never to get out of range ¢ 
a protective umbrella of airpower, “because if ye 
do something will hit you with a bang. And) 
Harris cracked sorrowfully, “as you go saili 
up to heaven your one and only reaction will bej 
‘It must have been a mine!’” Admiral Phillip 
was in command of the Prince of Wales when 
surprised without an air umbrella, it was sunkey 
by Jap torpedo planes in the Gulf of Siam. 

At the outbreak of war, Arthur Harris wa 
placed in charge of Number 5 Bomber Group a 
Grantham, which was engaged in mine laying 
in the Baltic and in night bombing of Germany. 
A few months after Pearl Harbor he was sent 
back to the U. S., this time as head of the Briti 
Air Mission in Washington, with the vital assign 
ment of co-ordinating British and American plan 
production. 

Tough, efficient, outspoken, “Ginger” Ha 
scored an instant hit with U. S. military chief 
His hotel room soon became a popular rendezvot 
where General “Hap” Arnold, Admiral Towe 
and other high-ranking officers would drop 
after the day’s work for a drink and a pow-wo 

In private life Harris is a jack-of-all trad 
and good at them all. A genial host in pre- 
days, he could with equal skill whip up for 1 
guests a steak diable or pilot them in his brothel 
yacht along the tricky Mediterranean coastlin 
Ships and sailing are his favorite hobby. A firs 
class navigator, he is equally proficient at ment 
ing sails, curing engine trouble, or just giving 
ship a new coat of paint. 

Referring to the co-operation between him af 
General Eaker, Harris remarked with a typie 
grin, “We co-operate so closely that he e 
kisses my wife when I’m away.” 

At least eight well-known industrial firms 
America are producing synthetic rubber. 
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